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MEGASTE DIAGNOSTIC MANUAL RELEASE NOTES

This is the first release of the MegaSTe Diagnostic Manual. At the time it was
produced the Main PCB Assembly drawing (PB) and the Test Configuration Setup
drawing were not available. Photocopies of these drawings have been provided in the
meantime until the actual drawings are complete. The new drawings will then be sent
to each subsidiary to replace the existing photocopies.
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SECTION ONE

INTRODUCTION

1.1 OVERVIEW

The Atari MegaSTe@ is the newest

1.2 MAIN COMPONENTS

MAIN BOARD

o Power Supply. Floppy pirlUrirr"
. Optional Hard DiskDriveo Ke¡Èoard
o Mouse
o Plastic Case (upper and lower)



1.3 CASE DESIGN

The front of the MegaSTe@ contains the floppy disk drive with an eject button and
busy LED. An optional hard disk can also be installéá and contains its own busy LED.

POWE R FLOPPY
O PTI O NAL

HARD DISK

NAME TAG EJECT BUSY LED
B UTTON

FRONT VIEW

The left side of the MegaSTe@ case contains the following items from left to right.
Reset button, LAN cotutector, MIDI out jadç MIDI h j"ctç ROM cartridge port, and
keyùoard jack

R ESET MIDI OUT ROM CARTRIDGE

MIDI IN

LEFT S|DE V|EW

BUSY
LED

2

K EYBOAR D



The rear of the MegaSTe@ contains the following items from left to right Exernal
floppy jacþ monitor jacþ TV ju.lc Serial 2 or ñ{E slot, external aõSI interfale
corulector, printer connector, modem 1 corurector, on/ off switch, power plug, modem 2
connector, fan, audio R connectoç and audio L coruíéctor.

MONITOR 0N/0FF 
FANVME POWER

FLOPPY

TELEVISION

AUDIO L

AUDIO R

PRINTER MODEM

MODEM 2

1

ACSI

1.4 POWER SUPPLY

1.4.1 POWER SUPPLY RATTNG

,*ü":iffi, ï'ryåîåîg'i,.îff-:Í
supplyprorrÍdes the s¡rstem:

REAR VIEW

.f]
Ef



SECTION TWO

THEORY OF OPERATION

2.1 OVERVIEW

The MegaSTe@ is an upward compatible extension of the Atari ST@ a¡chitecture. A
\nvfE bus has been induded in the MegaSTe@ for erpansion. The ha¡dwa¡e is
composed of a main system (central processing unit and support chips), audio/video
subs¡rstem, and several I/O subsystems.

Main System

o MC68000 processor rururing at8/ 76lvfrfz. OptionalMC6888l orMC68882coprccessor
. ?.ftKbytes of ROM
. !02,44?ß48or 4096Kbytes of RAM
. 76 Kbyt"s of cactre RAMo Processor speed/cache controlo Interrupt masþ status, a¡rd control (MFP and SCU). S¡ætem timiog and Bus control (GSTMCU, PALs lJ3,V6,lJ2)o DIYÍA support
o Batterybacked-up Real-time dock

Audio/Video Subsystem

. Bi! lvfapped video display using 32 Kb¡es of RAM relocatable an¡rwhere in
memory. Th¡ee available display modes:

1. 3?ßX2ffi 76 qut of 4096 colors

L 640 X m 4out of 4096 colors

3. 640 X 400 monocluome



Monitor interfaces includ e:

1. RGB

Z Monoch¡ome

3. Composite

4. Television

Audio ouþuts:

1. Programmable sound generator-

Z DMA sound ouþut

I/O Subsystems

. Floppy disk interfaceo Hig_h-speed serial porbo MEPserial porto Parallet prÍnter interface
o

o

a

o Musical Instn¡mentDigitat Interface (lvflDÐo lrllrdEbus

2,2 MAIN SYSTEM

The ha¡dware contained in the m

2.2.1PROCESSOR UooT PG. 1

system is a 16 lvfrIz Motorola@ MC6S000
rnal data bus, and a ?A-bit add¡ess bus.
Ìvfrfz.
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2.2.2 COPROCESSOR (OPT|ONAL) UB02 pG. 11

r an optional Motorola@ MC68881 or high
ssor. The coprocessor is docked at 16lr,ftL
cessor is running. The pnocessor does not

ses it as an I/O device with memory tlpe

2.2.2.1COPROCESSOR CONTROL SIGNAL GENERATION UBO1 PG. 11

_ Chip select and data strobe signals for the coprocessor are generated by a pAL in
location U801.

2.2.g ROM U206, lJ2O7 PG.2

_ The system contai¡rs tv,to t?ß Kbyte RONrfs for a total
Since system bus access is 16,bits wide, both ROMs
operation. Induded in the tasks the ROM perforrrs is s
code from the floppy, ha¡d disk ACSI interfãce, and network The ROM also contains a
language specific-Ímplementation of the Tos operating s¡rstem.

2.2.4 RAM U701 ,U7O2, U703, lJ7O4 PG. 7

processor will be allotted the next 250ns time slice.

Addi¡ional memory can be irutalled in the
t'fbytes of additionat l6+it wÍde Rá,M can be

lpi.¿ly n¡n slower than onåoa¡d s¡rstem
additional wait state.
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RAM memory map:

Address

000008 - 000s00
000800 - o7FFFF
080000 - oFFFFF

000800 - oFFFFF
100000 - 1FFFFF

000800 - 1FFFFF
IFTTFF - 3FFFFF

Usase

S1ætem memory (privileged access)
Low Bank (1 lvfbyte systems)
High Bank (1 N,fbyte systems)

L,ow Ba¡rk (2 À,fbyte systems)
High Bank (2lvfbyte systems)

Low bank (4 Àrftyte systems)
High bank (a Lfbyte systems)

2.2.5 CACHE RAM Uoo4, uoos, uOOg, uOOg pG. 1

Cadre RAM cpnsists of 16 Kbyt"s of fast SRAM memory. edusing SKwords, whictr a¡e l6bits-*ria.. This per:nits cache-Ét atzero wait states and without taking a çycle ôn the s¡ætem bu isrtnning at 16 MHz.

2,2.6 SYSTEM CONTROL UNIT (SCU) U8O1 pG. 8

The SCU Pt"ydî several s¡rstem- support fr¡¡rctions h9"di"g intemrpt maskingand statr¡s reporting, internrpt generatioç åo¿ u* tÍmeout detection.

22.6.1INTERRUPT MASK AND CURRENT STATUS

mask intemrpts to the processor. These
both main s¡ætem devÍces and \Itr¿fE bus

masked), to the p¡oc€ssor. [,fastad
therefore not seen by the proctssor.
Ísabling all intemrpæ.

The SCU also contai¡rs a the cu¡rent state of the se\renintemrpt request levels from This regist"r st o*s the state ofthe intern¡pt lines before they kregisËrs

7



2.2.6.2 INTER R UPT GEN ERATION

The system can write to an I/O-address_ to generate a level 1 autovectored intemrptto the processor. The SCU is hardwired to the fóUowjng int"ÃptsAe^e,

' only internrpt levels 5 and 6 have external internrpt acl,nowledge (IACK) pinsand a¡e capable of generating vectored internrpts to'the system.

o SCU gener4ted intermpts IRQ1 and IRQ3 are hardwired to the corresponding
priorities and are always autovectored.

o The VMEbus ACFAIL generates an IRQT intemrpt_to the processor. The onlyother source of IRez intermpt is from a vrvfE'bus card.

2.2.6.3 BUS TIMER

T:-sct't-implements a bus timer so that if a bus cycle is not terrninated within 16us,the SCU will generate a bus error signal.

2.2.6.4 PROCESSOR/CACHE CONTROL

There is a regi
MHz) and enable
UA02 (Pg. 10). Bit

by PA
suppli
cadre

2.2.7 63901 MFP U3o6 PG. 3

2.2.7.1 MFP INTERRUPT CONTROL

The 68901
intemrpt can
also directly

,g^"-""t"!9s a3p"t internally, if the intermpt
When the CPU Ís ready t_l!:rp:_"d, it si$als pC2 highand rr¡IvfA I9*) and GSÍMCU ùll assert taCf MFp wiIassert DTACK and put a vector number on the read,anduse to calculate the address of the intemrpt routine.
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The intermpts controlled by the MFP are: monochrome monitor detect
(MONOMON), PS-232 (Induding CTS, DCD, and R[), floppy and ha¡d disk (FDINT
and HDINT respectively), parallel port BUSY, display enable (DE which equals the
start of the display line), 6850IRQ's for keyboa¡d and-MIDI data, a¡td MFP timers.

Not all I/O operations a¡e intem¡pts. The CPU can also poll the MFP while waiting
for an operation to complete. The MFP also contains four timers. These are used by the
Operating System for event timing and by the RS-232 port for transmit and receive
docks.

2.2.8 SYSTEM TIMING AND BUS CONTROL GSTMCU U5O1 PG. 5 PALS
u2, u3, AND U6 PG. 11 ,,

Ttre GSTMCU is an integral part of the system and is involved in almost every
operation in the computer. The functions perforrred by the GSTMCU indude dock
dividers, video timing, signal a¡rd bus arbitration, memory control, and chip selects.

2.2.8.1CLOCK D|V|DERS

The dock divÍders within the GSTtvfCU are used to take the 16 lvÍIlz input and
divÍde it Ínto 4MLfz,9lvfrfz, and 500 kFIz docla for use by other devíces in the s5rctem.

2.2.8.2 VTDEO TtMtNG

The GSTMCU ouþuts the signals BLAI$IÇ DE (Display Enabte), VSYÌrIÇ and
HSYI{C to generate s}'stem video. There is also a read/write register within the
GSTMCu whidr is used to configure for 50, 60, or 71Í12 monitor operation (done by
softruare).

2.2.8.3 SIGNAL AND BUS ARBITRANON

The GSTMCU a¡ùitrates the bus during DMA cycles to prevent the processor and
Dt\dA controller from interfering with one another. PAL U6 synduonizes the bus error
and data transfer acloowledge sÍgnals to the proaessor. PAL U3 is a data strobe state
madrine r¡sed to generate both upper and lower data sdes on byte reads when cache
RAM Ís enabled. PAL VZ is used to latdr latdr data strobe, address stróe, and
read/write signals to the proc€ssor.

9



2.2.8.4 MEMORY CONTROL

The GSTMCU takes addresses from the address bus and coverts them to Row
Address Strobe (R tS) and Colu¡¡rn Address Strobe'(CAS) signals to control all RAM
accesses. The this device is also responsÍble for
refreshing the the Video Shifter with äisplay data,
and sending or

2.2.8.5 CH|P SELECTS

The GSTMCU decodes addresses and generates chip selects to the 6850's, 68901
MFP, DN{A Controller, Programmable Sound Generator, internal Memory Controller,
and ROMs. It receives signals from the MFP, DIvfA, and Memory Controller to
synchronize data transfers. The GSTMCU also decodes the addresses necessary to
enable the R tM and ROM.

2.2.9 DMA SUPPORT U4F,4 PG. 4

to to S00
abi floppy
dis k port)

transfer at high speed.

ForDlvfA to take place, the Memory Conholler to take
data from or put data in RAlvL the DtvfA Controlle or low
speed, and how manybyt r) and the peripheral is receive
data.

The enti¡e block of data (the size must be given to the DN{A Controller.and the
peripheral before the_operation sta¡ts) is then tra¡rsferred to or from memory wÍthout
inten¡ention by the CpU.

2.2.10 ieeu-ilME CLOCK U4o2 PG. 4

The MegaST@ s¡tstem includes a Real-time Clock ctrip. When the s1ætem ís
d by the main PCB powersuppty.In the event

ered off, the real-time dock is powered
and time to be maintained even when

The real-time dock provides time of day (down to one second resolution) and date.
The RTÇ is provided with a 32760 l¿fz- oscillator that is independent of all other
system cloclcs.
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gisters accessed in trn¡o bantcs. Bank 0 allows
allows access to test and
the digits of the atan¡r

2.3 AUDIOA/IDEO S UBSYSTEM

2'g'l vlDEo suBSYsTEM usol, usoz, u2os, uso3 pG. s

2.3.1.1 GSTSHFTR VIDEO SHIFTER U5O2 PG.5

color. Each out¡rut is either on or Lff. fni,

separate ouþul

2.3.1.2 GRa¡rg¡cs copRocEssoR sTB U2o5 pc.2

11



2.3.1.3 VIDEO DISPLAY MEMORY

Display memory is part of main memory with the physical screen_origrn located at
the top le-ft corner'of the screen Display memory-is configured- as 1, 4 ot_41_ogical

planej interwoven by lGbit words into contiguous memory_!o foq one_32,000 byte

þt pic.t plane starting at any Lbyte boundary. The starting address o{ aisp-t1y TeTory
is placed in the Memory Controller's Video Base High, Video Base Mid, and Video Base

Iow registers by the Operating System or application. This register is loaded into the

Video Àddress countei (túgh, mid, and low) at the beginning of each frame. The

address counter is incremented as the Bit Map planes are read.

The Memory Controller will load display inforrnation into the Video Shifter 16 bits
at a time, and the Video Shifter will decode this infolrration to generate a serial display
stream. In monoch¡ome mode, eac-h bit represents one pixel on or off. In color, bits a¡e

combined from each plane to generate ttre correct level of red, green, and blue.

For example, in low resolution (4 planes) four words are loaded into the Video
Shifter for each word (16 pixels) displayed on the screen. The Video Shifter combines

bit 0 from each word to for:n a four bit number (G15), and takes the color from the

palette referenced by that number (e.g. 0101 = 5, use color from palette registc 5) Td
óuþuts those levels, then takes bit 1 ftom each plane and ouþuts the color from the

palette referenced by those four bits, etc.

2.3.1.4 TELEVISION INTERFACE PG. 5

The MC13T7 talces the red, greerV and blue video signals from the emitter followers

Q501, Q50¿ a¡rd Q503 and adds them to the ÉLçYNC and VSYÌ{C signals to forgr
courposÍte video. The composite sÍgnat is then modulated onto an RF ca¡rier and tocked
onto the color burst frequency by a phase locked loop. The RF video is then ouþut to
an RCA t¡rye jack on the back of the computer.

2.3.1.5 HORIZONTAL SCROLLING

Two additional registers inplement a horizontal smooth scroll capability. The

horizontal pixel scroll register holds a pixet offset value from G15 at which to begin
display. Increasing this value by one will scroll the whole display one pixel to the left.
Ttre extra line widttr register contains a number of words that is added to the ending
address of each display line to get the beginning address of the next display line. It puts
an undisplayed a¡õa to the right of the video screen. By using these two registers the
video screen can be used as a horizontally scrolling window.
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2.3.1.6 GENLOCK AND THE MEGASTE@

The MegaSTe@ has the ability to accept external sync. This was done to allow
synchronization of the MegaST@ video with an external soutce. In order to do this
rgüally, the s¡rstem clock must also be phase-locked to the input sync signal. To do this
pin three of the monitor connector must be grounded. The ¿oct ca¡r then be input on
PT_fo.tt of the monitor connector. The internal frequency of this ctock is 3Llllns
lvftrfz forNTSC and 32.084983 MFIZ for pAL.

2.3.1.7 MONITOR INPUT LEVELS

HSYNIC - TTL level, negative, 3.3 K ohm
Kohm
s òtrm

Audio - 1.0V p1p,7 K ohm

2.3.1.7 MONTTOR CONNECTOR

Pin

1
6

12

1

2
3

4
5
6
7
8
9
10
11
t2
13

Green
Red. Pe¡itel Power
HSYÀIC
Blue
Monoctr¡ome Or¡t
VSYNC
Ground

Function

Audio Out
Composite Video
External Clock Select (Pull low for external dock on pin 4)
Monoch¡ome Monitor Detect (when used for GENLOCK becomes clock)
Audio Input

I
5
9

13



2.3.2 AUDIO SUBSYSTEM

tem of the Ata¡i ST@ computer. It
e sound generator (PSG) with a

subs¡rstem. The MegaST@ combines these
ugh the audio ouþut pin of the monitor

t can be connected to an external stereo

2.3.2.1PROGRAMMABLE SOUND GENERATOR U3O5 PG. 3, U6O8 PG. 6

th¡ee separate voice channels. The three so
sent to the LMC1992 volume and tone con

2.3.2.2 DMA SOUND

made available to two RCA t)"e jaclss at th
ouþut pin of the monitor corurèctor.

2.4 VO SUBSYSTEMS

2.4.1 FLOPPY DISK INTERFACE U¿105 PG. 4

around the Floppy DÍsk Controller
es. One ínternal and one external d¡ive

csr
the
the

t4



The s after fonnatting) 3llLlu:.c}r. Change Line sig:ral
from trre d is alserted w]ren

can be deared by
d to support both
hold the selection
where the proper

2.4.1.1 FLOPPY PORT PINOUT

Pin Function

1

2
3

4
5
6
7
I
9
10
11

t2
13
t4

Read Data
Side 0 Select
Logic Ground
Index Pulse
Drive 0 Select
Drive l Select
Logic Ground
Motor On
Direction In
Step
Write Data
Write Gate
Track 00
Write Protect
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2.4.1.2INTERNAL FLOPPY DISK DRfVE CONNECTOR PINOUT

Pin

1-33 odd
2
4
6
8
10
12
74
'1,6

18
20
22
VL

26
2ß

30
32
u

Function

Ground
FDDS
No Connect
No Connect
Index
Drive 0 Select
Drive l Select
No Connect
Motor On
Direction In
Step
Write Data
Write Gate
Track 00
Write Protect
Read Data
Side 0 Select
No Corurect

35
31

29
27
25

23
21

19

17

15

13

1t
9

7
5

3
1

2.4.2 HIGH SPEED SERIAL PORTS SCC UAO4 PG 11

The MegaSTe@ contairu an 85C30 S€rial Communications Contoller (SCQ that
ce that provides two serial porb. Port A
dard slow speed P.SZ!,?Î. serial port nre

opriate corurector, either an &pin mini-DIN
ser application or Operating Sptem). The

ouþut pi¡s on the unselected port remain inactive

- Port B is conñgured to be a low speed standa¡d RS232C serial port that ca¡r be used
faf$ecting a urodem or local mainfra¡ne. The input/ouþut of Êort ¡ is corurected to
a D&'9P con¡rector and modem control signals are ãerivea ãirectty from the 85C30 port
B control lines. Port B can also operate with split transmit and receive baud rates.

Tl: fCt{ input to the SCC is rated at 8 MHz. The RTXCA and RTXCB input is
provided with a 7.672 MHz doclc The TRXCA input comes from the LAN *nri..tor,
and the TRXCB input is rated at 24576 MHz. Control signals are sent to the SCC by
PAL UA03 (Pg. 1t).

34
32
30
28

26
21
22
20
18

16

14

12
10

8

6

4
2)
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2.4.2.1 SCC RS-232 PTNOUTS

Port A

h
7

2
3
4
5
6
7
8
9

Function

Car¡ier Detect (kr)
Receive Data (In)
Transmit Data (Out)
Data Tercrinal Ready (Out)
Ground
Data Set Ready (In)
Request to Send (Out)
Clear to Send (In)
No Connect

Function

Ca¡rierDetect (In)
Receive Data (In)
Transmit Data (Out)
Data Te¡minal Ready (Out)
Ground

0

No Corurect

Port B

h
1

2
3
4
5
6
7
8
9

17



2.4.2.2 SCC I-AN CONNECTOR PINOUT

PortA LAN Connector

Pin

1

2
3
4
5
6
7
I

Function

Ouþut Handshake (DT& RS423)
Input Handshake CIRXCA external clock)

2.4,3 MFP SERIAL PORT PG. 3

The 68901 MFP also provides a slow speed RSæ2C serial port to the system. The
baud rate dock for the MFP serial port tr'ansmitter and receiver is derived ft,om the
9:t- D ouþut of the MFP. Givei the MHP's z4sz6 Mrrz cloclç baud rates up ¿
19'2Kbaud can be sup_ported. Ttre MFP serial port is corurected to a D&9p corurectorand contains a comPlete complement of moãem control li"*, i";Juding Data Set
Ready, pin 6).

2.4.3.1MFP SERIAL PORT PINOUT

Transmit Data-
Ground
Receive Data-
Transmit Data+
(Reserved)
Receive Data+

P¡! Function

1 Ca¡rier Detect (In)
2 Receive Data (In) F
3 TransmitData (otrt) ô¡4 " DataTer:ninal Rea r (Out)
5 Ground ûo

6 No Connect ï
7 Request to Send (OuQ .rlI Clear to Send (In)
9 Ring Indicator (In)

18



2.4.4 PARALLEL INTERFACE U3O5 PG. 3

The parallel interface is implemented through the progra¡nmable sound generator
úip. It is a subset of the Centronics@ standa¡d and is ouçut to a DB25 connector. The
Centronics STROBE signal is generated from the PSG bit The Centronics BUSY signal
is corurected to one of the parallel input lines of the MFP (U4O4) to per:nit intemrpt
driven printing. Eight bits of read/write data a¡e handled tfuough I/O port B on the
PSG at a t¡pical transfer rate exceeding 4 Kb¡es per second.

2.4.4.1 PARALLEL PORT PINOUT

Pin

1

2
3
4
5
6
7
8
9
10
11
1Lt7
7ù2s

Function

STROBE
Data 0
Data 1

Data 2
Data 3
Data 4
Data 5
Data 6
Data 7
Not Corurected
BUSY
Not Corurected
Ground

a¡t

E'

o¡

oa\

(\¡
fo
(\¡
!t

rJl(\¡

2.4,5 KEYBOARD INTERFACE

The keytoa¡d transmits encoded make/break key scan codes (with two key
rollwer),'mouse/traclöall dat+ joptick dat+ and timeotday. Ttre keyboard receives
comnands and smds data via bidirectional com¡nunication implemented wÍth an
MC6850 Asynduonous Communications Interface Adapter (ACIA) a¡rd located in the
keyöoad. The data transfer rate is 78t2;S bits per second. The layùoa¡d interfaces
through a 6'pin telephone style jadc

79



2.4.5.1 KEYBOARD CONNECTOR PINOUT

Pin Function

1 +5V
2 +5V
3 Transmit
4 Receive
5 Grouird
6 Ground

2.4.6 MOUSE AND JOYSTICK INTERFACE

The Ata¡i two-button mouse is a mect anical, opto-mechanical, or optical mouse
with the minimal perforrrance cha¡acteristics of 100 counts/inch, maximum velocity of
1-0 inches per second, and maximum pulse phase error of S0 %.Thejoystick is a iour
direction switdr-t1p_e j_oystick with one fire button. The mouse ána ¡oystick a¡e
co¡utected via two D&9P corutectors located on either side of the keyùoa¡d.-r{ mouse or
joystick can be connected on the right side of the keyboa¡d. The cónnector on the left
side of the keyùoard is for joptick only.

2.4.6.1 MOUSE/JOYSTICK CONN ECTOR PINOUT

Pin Function

I Up)ß
2 Down XA
3 IæftYA
4 Right$ N

5 Not Coru¡ected ùo

6 Fire/Left Button
7 . +S\IDC {
8 Ground rn

9 IOYl/Fi¡e Right Bunon
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2.4.6.2 JOYSTICK CONNECTOR PINOUT

Pin Function

1uP
2 Down
3 Left

Right,
Reserved
Fire Button
+SVDC
Ground
Not Connected

4
5
6
7
8
9

2.4.7 HARD DISK INTERFACE

Optional hard disks can be added to the system. The ha¡d disk interfaces through
the ACSI bus via a SCSI paddle boa¡d which plugs into the motherboa¡d. The
controller sends commands and data to the hard disk by way of the ACSI (Ata¡i
Computer Sptem Interface) bus. All transfers to the ha¡d disk a¡e via DildA and the
SC$ paddle board. DN{A transfers are controlled by the SCSI paddle boa¡d via the
FDRQ signal.

To access the SCSI paddle boa¡d the HDCS (Hard Disk Chip Select) signal is driven
low and the CAl signat tobe asserted. The DlvfA support drip mustrespond wÍttr ACK
low to adgrowledge that data is on the bus or has been read from the bus. The Memory
Controller internal to the GSTMCU then works with the DlvfA controller to write or
read data from or into memory. Transfers can take place at up to 1 lvfbyte per second.
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2.4.7.1 EXTERNAL HARD D|SK ptNOUT (ACS|)

Pin

1

2
3

4
5
6
7
8

9
10
11

72
L3
74
15
t6
!7
18
19

Function

Data 0
Data 1

Data2
Data 3 N
Data'4
Data 5 ¡o

Data 6 .ú
DataT
Chip Select rn

Intermpt Request ì -
Ground
Reset r\
Ground æ
Aclcnowledge
Ground or

A1 o
Ground
Read/Write
Data Request

2.4.8 ROM CARTRIDGE

__Jh" Megasre@ Ís tuily compatible with the Ata¡i
sTtÐ cartridges. Th throulh a abpin edge connector
Iocated on the left are mãpped tõ a tæ'IG¡e area
starting at address F40000 and extending to FBBFFF.

2,4.g MÜSICAL INSTRUMENT DIGITAL INTERFACE (MIDI)

- 
The MegaST@ is also equipped with a Musical Instn¡ment Digitat Interface (lvflDÐ

whidr provides high speed serial communication of musical- data to and from
so-phisticated synthesizer devices. The Musical Instn¡ment Digital Interface (t\,fDf)
allows the
boxes, and
as¡mduono
is provid"l llry9_ports, MIDI OUT and MIDI IN (MIDI OUT also supports the
optional MIDI THRU port). i

.,1



MIDI specifies that data consist of eight data bits, one sta¡t bit, arid one stop bit The
MIDI OUT and MIDI IN connector pinouts are as follows:

MIDI OUT

Pin Function

1 THRU Transmit Data
2 Shield Ground
3 THRU Loop Rett¡rn
4 OUT Transmit Data
5 OUT l-op Return

MIDI IN

Pin Function

1 Not Connected
2 Not Corurected
3 Not Corurected
4 IN Receive Data
5 IN toop Return

2.4.10 VME BUS PG. g, 10

The rflvfE bus is prorided for s¡ætem erpansion The bus is composed of 23 address
lines and 16 data lines. Control for the bus is proräded by PAL U903 (Pg. 9) and U9O4
(Pg. 9). External intermpt requests to the \nvfE bus a¡e handted by the SCtt IC U801
(Ps. 8).

The tglvfE bus in the MegaSTe@ complies with the Vita C.l specificatioru It supports
A?lLlDt6 or Al6lD16 slave cards only.
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2.5 SYSTEM STARTUP

After a RESET (power-up or reset button) the 68000 will start exeorting at the
address pointed to by locations 4-Z whidr is ROM (GSTMCU maps the fi¡st 8 bytes of
ROM at E000OG7 into addresses GZ). Location 000004 points to the start of the
operating system code in ROM. The following sequence is then executed:

1. Perforrr'ã reset instruction (ouþuts a reset pulse to reset hardwa¡e registers).

L Read the longword at cartridge address F40000. If the data read is a "magic
number", exect¡te from the cartridge (ROM cartridge instn¡ctions take over
here).

3. lf not, continue. ì

4. Check for a warm start (see if RAM locations contain valid data), initialize
the memory controller.

5. Initialize the PSG c}rip deselect disk drives.

6. Initializs color palettes and set screen address.

7. If not a warm start, zero memory.

8. Set up operating system va¡iables in R {.M.

9. Set up exception vectors.

l0.Initial¡'e MFP.

11. Set screen resolution.

12 Attempt to boot floppy, attempt to boot ha¡d disk run progra¡n if succeeded.

13. If no boot disk the 256K boot ROM will bring up the desktop.

2.6 SYSTEM ERRORS

int äi
int cause
the CPU to fetdr a vector (address to a routine) from RAM and sta¡t processing at the
routine pointed to by the vector. Exception vectors a¡e initialized by the operating
s¡ntem. Those exceptions which do not have legitimate occrurences (internrpts being
legitimate) have vectors pointing to a general puqpose routine which will display some
number of bombs showing on the screên. The number of bombs equals the number of
the exception which occuned.,

A



System elrors may o_r may not be recoverable. E¡rors in loading files from disk may
cause the system to crash, necessitating a reset Verify the diskette ãnd disk drive befoé
attempting to repair the computer.

2.6.1 NUMBER OF BOMBS AND MEANING

Meanins

Bus Error. GSTïrfcu (usOl) asserted bus error. This condition
(u306), RAM (W07, w02, wo3,

, PSG (U305), or a short/open on
es.

Address E¡ror. Processo-r_attempted to access word or long
word sized data on an odd address.

Illegal Insür¡ction. Processor fetctred an irutn¡ction from
ROM or R tM which was not a legal insbr¡ction.

zerc Divtde. Processor was asked to perforrn a division by
zeto.

chk Instn¡ctioru This is a legal instmction, if software uses
this, it must install a handler.

Trapv Instn¡ction. See Ctrk instruction.

Privilege violation. cPU was in user mode, tried to execute a
supervisor instn¡ction.

Trace. If trace bit is set in the status registeç the cpu will
execute this exception after every i¡utruction. used to debug
softwa¡e.

Line 1010 Eurulator. cPU read pattern l0l0 as an instn¡ction.
Provided to allow user to emulate his own insür¡ctions.

Line 1111 Emulator. See Line 1010 Emulator.

Unassigned, should be no occutrence.

spurious Intemrpt Bus e¡ror during intemrpt processing.

Autovector IntermpL Even numbered vectors are used, others
should have no occr.lrrence.

3

5

6

7

8

9

10

11

tL23

zt

?537
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Bombs Meaning

3?-63 TRAP Instruction. CPU read insb:r¡ction which forced
exception processing

&79 MFP intermpts.

8G255 User intemrpts.
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2.7 ATARI MEGASTE BLOCK DIAGRAM

Address Bus

Llght Gun
& Poddtes

V¡deo to Hon¡tor

uV¡re Controt
DMA Sound Dqto

SIMMS

Hord D¡sk

lnt. Ftoppy

Ert. Ftoppy

Stereo
Jqcks

AudiollD- To
Honotor

Porottel Pr¡nter Port
Ftoppy Dr¡ve Setects
& RS-234 Control,

VME Bus

HFP to
SCU lnterrupts

Serat Port

lntemupts In

LAN Port
RS-e3e Port A

RS-232 Port B
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SECTION THREE

TESTING ,

3.1 OVERVIEW

This section pertains to the test equipment, diagnostic software, and test proceduíes
used to verify correct operation and repair of the MegaSTe@ computer. The diagnostic
cartridge should be used if possible. If the unit gives no display or RS232 ouþut when
running the cartridge, see "Troubleshooting a Dead Unit" below.

Since the level of compleúty in the MegaSTe@ system is high, it should not be
elPected that this document can cover all possible problems or pinpoint the causes;
rather, the intent here is to give a systematic approaù which a technician can use to
n¿ulow down a problem to its most likely source. Erperience in troubleshooting
computer systeurs is assumed. K¡rowledge of the 68000 proc€ssor is helpful.

Economics will be an important consideration; due to the low cost of the MegaST@
computer, little time can be justi6ed in troubleshooting down to the component level
when it may be cheaper to replace the functional subassembly. Many of the more
erpensive (and critical) components a¡e socketed, making veríñcation and replacrment
faster.

3.2 TEST EQUIPMENT

The following equipment will be needed to test the MegaST@ computen

o AtarÍ SCI22IRGB Monitoro Ata¡i SMl2tLMonoctuome Monitoro SF314 E¡<ternal Floppy DÍskDrive. MegaST@ Port Test Fixh¡¡eo RS232 Loop.Back Connector (3)
o MIDI LoopBack Cable. MegaSTe@TestDagnostic Careidge Rev. 1.3o BlankDouble Sided TllLinchDskettes (2). LAN Loopback Cormector
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Optional (for troubleshooting):

. RSæ2 temrinal (or STe@ with VT52 emulator)
o [tS232 Null Modem Cable

In addition, the following items may be required to troubleshoot and repair the
unit:

o 2 Channel 100MHz Oscilloscope
. Small Hand Tools
. Spare Parts

',

3.3 TEST CONFIGURATION

With the power switù off, install the Diagnostic Cartridge with the label facing up.

IMPORTANT-if the cartddge does not have the plastic enclosur€, BE SLrRE THE
CARTRTDGE IS INSTAIIED WrTr{ THE CHIPS FACTNG DOWN).

Corutect cables from the ST@ test fixtt¡re into the ha¡d disk porÇ parallel port, and
joptick/mouse ports. The jo¡ætick cables should be plugged in so th3t, if the fixtr¡re
ports were directly facing the computer ¡rorts, the cables would not be c¡ossed. Plug the
MIDI loopback cable and I-AN loopback cprurector into their ports. Plug the color
monitor into the monitor ouþut (a nonocÌuome can be used irutead).

NOTB THE RSæ2 TOOPBACK CONNECTORS SHOIJLD ONIY BE PLUGGED IN
AFTER TI{E MENU IS DISPL{,YED.

Mat<e su¡e the switdr on the STe@ test fixtt¡re is in the position marked INT,
._q.alT the program will not proceed past the ¡nitidizaüon- The other position is
GENLOGC The GENLOCK test is disct¡sse¡ later in section 3.4.4"

Powe¡ on the unit Soure tests will be nrn automatically; in a few seconds the menu

$een should aPpear. If the ssìeen appears, skip down to îvtegaST@ Dagnostic
Cartridgen, below.If not, read next section nTroubleshooting a Dead Unif.
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3.4 TROUBLESHOOTING A DEAD UNIT

In the event that the system is correctly configurg4 and powered on and no display
appears, this is the procedure to use for deter:nining the problem. This assumes

elementary steps have been taken, such as drecking the power LED to verify the unit is
powered on and making sure the monitor is working. If the LED in the forrpa¡d left
corner is not illuminated, check the power supply voltages first If voltages require
adjusting, perforrr, the adjusturents. If the power supply is defective, replace the
supply, then if the LED is still not illuminated, check to see if it is defective.

L. Connect a dumb te¡¡rinal to the RS?32 port of the unit under test (U.U.T.).
You can use an ST@ running the VT52 ter:¡rinal emulator program. Please

see the owner's manual for setting up VT52. The cable should connect pin 3

(serial out) of the U.U.T to pin 2 (serial in) of the tersrinal, and vice versa.
Connect pin 7 (ground) to pin 7. The terr¡inal should be set up for 9600 bps, 8

bits of data, 1 stop biÇ no parity (this is the default condition for the VT52' emulator).

Z Insert the Diagnostic Cartridge into the U.U.T., and power on the unit If the
Diagnostic Cartridge messages appear on the display of the te¡mÍnal use the
diagnostic to troubleshoot the computer. If noÇ the computer will have to be
disassembled to troubleshooL Refer to nMegaST@ Dagnostic Cartridge"
below for infonnation on using the cartridge. If no activity is seen on the
RSæz port or disptay, continue with (2) below.

3. Disassemble the com¡ruter so that the printed circuit boa¡d is erposed (see

SectÍon 4, Disasseurbþ). Power up the computer. Using a¡r oscillosæpei
verify the 8 MÍIz dock to the 68000 CPU (pin 1Ð. Replace oscillator if
nec€ssary. Thm ctrqk pin 17 (HALÐ of the 68000 CPU. It should be a TTL
higtt If so, go on to,Fbelow. If not, the CPU is halted. The reasons maybe (1)

bad reset cira¡iÇ (2) doublebus enor,3) bad CPU.

4.. Check (1) by obsenring signal on input of the two invertens on the TIALT line.
Check (z)by obsenring pmt?Zof the CPU (BERR) as the unit is powered on. It
should be high alwa¡æ. If there are logic low pulses, some component is
malfunctioning and GSTMCU is generatÍng the er¡or. Verify the docks to
GSTMCU and replace these com¡ronents to verify them (if socketed).

5. If still failing, the CPU is unable to read ROM or there is a com¡ronent whictt
is not responding to a read or write by the CPU, probably the MFP 68901 or
DtvfA Controller. The MFP should respond to an MFPCS with DTACK The
DMA drip should respond to FCS by asserting RDY. There is no way to
check for a bad 68000 other than by elimination of the other two possíbilities,
although a hot CPU (too hot to touch for more than a second) strongly
indicates a bad CPU.
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If the cPU is not halted, it should be reading instn¡ctions from RoM
cartridge. if installed, and data and address lines will be toggling. (If not,
replace CPU.) At this point, there is the pgssibility that both the video and
RSz3zsubsyst-ems a¡e failing. Verify the ouþut of the MFP ctrip (pin 9) while
powering on the unit with the cartridge ínstalled. If data is beíng sent, trace it
$rrg"Slt the 1488driver. Note that + and - 72v.is required tolnSZZZ. If a¡
looks god, here may be something wrong with the corurection to the
terrrinal..

Yu¡fy also the ouþut of the Video Shifter. If using an RGB monitor, check
the ouþuts to the summing resistors for & G, and-B. Note that if BLANK is
not going higt, no picture will be possible. If using monochrome, check
ouþut pin 50. Also ctreck the input to the MFp, pn 3?" MONOMON-. Note
that if the cPU does not read a low on this signal on power-up, it will
cause RGB ouþut on the Video Shifter.

If the Video Shifter is ouçutting a signal but the pichrre is un¡eadable, there
is probably a prgblem with screen RAM. The carcidge should be used to
diagnose this problem, with the RS232 terurinal as a disþlay device.

3.4 MEGASTE@ DIAGNOSTIC CARTRIDGE

- Tt "_Y.e{TeO 
Diagnostic Cartridge is used to detect and isolate com¡ronent faí¡¡¡esin the MegaSTe@ computers. This d-ocr¡¡¡rent refers to revision lJ. Úsers of earlier

versior.s should refe¡-to {. "ppTpriate 
Troubleshooting Guide. ThÍs section gives a

brief guide tû use with a aescriþtion of each tesÇ eror .õA", or pass/fail aiterî+ and
re(þutmendations on repair.

3.4,1 POWER-UP

tests on power-up. t p*tict¡la¡, the
will appear, and the screen will appear
prínted. The screen wilt turn red (dark

ffiiå;
s failing,

execution will fail because there is no
continue to test RAM and prÍnt e¡rors, but

no screen will be displayed (the screen may turn red). Repair RAM.

the keyboard fails, it will be inactiüated. The user must corurect a terrrinal to the
RS232 Port.The diagnostic program looks for keystrokes from the RS232 device.

7.
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If the display is un¡eadable, the R5232 terminal should be used. All messages are

printed to the Rsz3zport as well as the screen.
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I 3.4.2 POWER-UP |NIT|ALIZAT|ON ERRORS

INITIALZAT|ON (ERRORS OCCURRTNG BEFORE THE TTTLE AND MENU
I appEAR.)

11 R.A,M data line is stuck

n RAM disturþance. Location is altered by write to another location.

üì R.A,M addressing. Wrong location is being addressed.

14 MMU eror. No DTACK after RAM access.

E RAM sizing error. Upperzròst address fails.

16 Bus E¡ror handling failed. Bus Error occr¡red (on purpose),.but caused a crash
(e.g. system was unable to read the vector from RAM).

17 Bus Error not detected. GSTMCU not asserting Bus Error or the signal is not
reaching the 68000.

T0 MFP timers failed.

T1 Vertical sync timing failed.

TZ Horþontal sync timing failed.

T3 Display Enable lntermptfailed.

T4 Memory Controllervideo address counter faÍled.

T5 PSG Bus tesL PSG chip is causing a bus errorby staFng on the data bus too long.

T6 FloPPy Disk Controller Bus test. FDC ctrip is causing a bus error by staying on
the data bus too long.

K0 Stuck lay

Kl Keyboard controller is not responding.

KZ Keyboard controller reports etror.
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3.4.3 TEST MENU

The normal screen will be da¡k blue with white letters. The test title a¡rd revision
number are displayed at the top, with the amount'of RAM and Peytoard controller
revision below, and a test menu below that To select tests, the user t,"es the keys
coresponding to those tests, and then the RETURN key. After the operator selects a
test, the program will not proceed until the key break is detected (when the operator
releases the key). 

.

This prevents false nstuck keyn messages in the keyboa¡d test. M-y iterations of the
test or tests chosen can be run by tfping in the number of cydes just before typit g
RETURN. Tlping a zero will cause the test sequence to mn continuously. To stop a
cycle before completion, hit the ESC key (there may be some delay in some tests before
the test stops). As each cyde completes, the total numbers of cydes will be displayed on
the screen. Several hidden key sequences are also provided.

MAIN MENU:

Mega-ST@ Field Sen¡ice Dagnostic Test Rev. 1.3
@1997, Atari Cotp.

4Nd R.â,M Keyboard revision 26011z O.S. VersionZ0ZUSA NTSC

R RAM Test
MMIDI
D DMA Port
F Floppy Disk
G short BLiT

S Serial Port
r scc

T Timing
L Real-Time Clock

O O.S. ROlvfs K Keytoard

P Printer/ Mouse/foy Ports
Y Iong BLiT V VIUE

Q Run All Unattended Tests (&O,Klvf"S,TÐ,\L,F,P,Y,V)
Z Run Unattended Internal tests (&O,KG,T,V,L)

A Audio C Color H High resolution
I Hard Disk Read/Write

E Exa¡nine/Modify memory
B Set RS232 rate
X Toggle video output-SO /60f{z
? Help

Enter Letter(s), and Return
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HIDDEN KEY SEQUENCES:

<Shift> 1 Sptem Clock I MHz cache off
<ShifÞ 2 S1ætem Clock 76lvftIz cactre off
<Shift> 3 S1ætem Clock 76lvfrfz cache on
<ShifÞ 5 8 MHz floppy clock set ¿

<ShifÞ 6 76MfJfz floppy dockset (1.44 Meg Drive)
<ShifÞ 7 Software Date

The RAM size, keyboard revision, O.S. version, counbry (or language), and
television standa¡d (PAL or NTSC) are shown.

The 'Q' selection sequences through all the tests except for Audio, Color, High
resolution monitor, and Hard Disk Read/Write. The'Z' selection sequences through
RAIVL ROM, Keyboard, short BLiT, Timing, VME, and Real-Time Clodc Selection 'E'
enables the operator to examine or modify RAM or ha¡dware registers. 'B' enables the
operator to drange the baud rate on the RS232 porL Pressing the up arrow increases it,
pressing the down arow decreases it.

For exa¡nple T lv12l3 V0 <ENTER> would result in the Timing test being run once,
MIDI test twicrrr, Real-Time Clock test tlr¡ee times, and WfE inde6nitely or until the
<ESC> l*y it pressed.

After a test or series of tests completes, the pass/fail status and e¡ror r€porÇ il any,
will be displayed. When the selected tes(s) have passed the screen will turn green
accompani.d by a shorrt beep. If the selected test(s) fails the screen will tr¡rn red
accompanied by an audible tone whidr oscillates. This allows the user to perform other
troubleshooting functions while the nrnning diagnostics without having to look
directly at the screen for an indication of a Pass or Fail statt¡s. Press the space bar to
return to the menu.

If multiple tesb are selected, the sequence can be halted before completion by
pressing the ESC key. At the completion of the cu¡rent tesÇ the sequence will halt, with
the options of either continuing or returning to the menu.In some c¿ìses there will be a
corsiderable delaybefo¡e the current test completes and the keptroke is detected.
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3.4.4 SUMMARY OF TESTS

3.4.4.1 GENLOCK

The GENLOCK switch position allows the sysiem to synchronize the MegaSTe@
video with an external source. The system clock is also phaseJocked to the input sync
signal. To do this pin three of the monitor connector is grounded, and the external clock
is sent to the system on pin 4.

The GENLOCK test can be run using the INT/GENLOCK switch on the MegaSTe@
port test fixtr¡re. The GENLOCK test is run twice. Toggling the switch to the
GENLOCK position on the STe@ test fixture should switch between the nonnal menu
and no menu. With no menu a nsweeping" cyde should be hea¡d. Reset the computer
between each change of the INT/ÇENLOCK switch.

NOTE: RUN THIS TEST ONLY WTIH A COLOR MONITOR.

3.4.4.2 RAM TEST (R)

System RAM is tested in three stages: low 2 l:b¡es, middle (up to æk), and from
64k to top. The.test patterns used a¡e: all ones, all zeros, a counting pattern (data=Iow
word of the address), reverse counting pattern (data=complement of address low
word). The counting pattern is copied from the top and bottom of a 32trytebuffer into
the cur¡ent 32 Kbytes of video RAM then shife video RAM to a new a¡ea, verifies the
pattern, and repeats the test, until the top of R tM is reached. Finally, addressing at 64k
bounda¡ies is ctrecked by writing unique pattern in last 2.56bytæ of eadr 64kblods The
cache RAM is also tested as well as a CASI test to detect opens and shorts on the CAS
signal for the upperbankof memory.

If a¡r etror occuñs, the display turns red accompanied by * oscillatÍng tone and the
error code is displayed, followed by the address, data written, data read, and the bits
which did not agree.

For example: n R2 45603E W:603E R613C bad bits: 1,8".
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In units having more than one bank the address as well as the bit position must be
used to find the correct SIMM. The following table gives a correspondãnce between the
addresses and banks for va¡ious models:

ONE MEGABYTE MACHINES

Bank Bad Bitlsì SIMM

,, bank 0 1-8 WÙZ
bank0 9-76 It01
bank 1 1-8 WM
bank 7 9-76 WÙZ

A bankis 16 bits wide and consists of two lMbitx g sIMMs.

RAM ERROR CODES

- - .Þ..pt where noted, repair by replacing the SIMM corresponding to the indicated
bi(s).

TWO AND FOUR MEGABYTE MACHINES

Address

G1FFFFF

20000ù3FFFrr

RO

R1

R2

R3

R4

Cache RAM

Bank Bad Bitlsì SIMM

barik 0 1€ l..Jlll3
bank 0 9-76 It01
bank 1 1-8 WM
bank t %t6 I.Ji02

Error Ín low memory, possibly atrectíng prcgragt execr¡tion

E¡ror in SIMM.

Address error. Bad SIMM or memory controlrer. Add¡ess line
not working.

Address error at 64kboundary.

E¡ror during video RAM test Bad SIMM

Error during cache RAM test. Bad cache RAM chip.
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3.4.4.3 ROM TEST (O)

This test reads. the configuration b¡es of the operating system to deternine the
version, Ianguage/country, and TV standard (PAL .,i vrSCj. ÁU U¡"t from operatioe
sþtem ROMs are then read and the checksums are áculated and displayed. Á CnCi!
then calculated for each EPROlvf.

The test fails if the CRC calculated does not matctr the CRC found in the last location
in each EPROM (e.g. Version 2, French). lncorect CRCS a¡e indicated by th. di;p];;tuqhg red and an oscillating tone followed by a message. If an erïoris displayeá,
replace the corresponding ROM.

3.4.4.4 COLOR TEST (C)

This test verifies the Video Shifter. Se
blue, gan, magenta, yellow, and white. Ea
16 color palettes are represented, each
should not be discernable, but each c
Because of the tight timing involved, keys
jitter.

-- -F" o¡rerator should see that there are no taps or Tbriog scan lines in the display.If lines are missing, check the th¡ee ouçutsãti tf," Video -Shifter for that cotor, ,í¿verify the values of the resÍstors on the-ouþu! Too low a UrightrÀs setting on the
monítor will cause the monitor not to distinguish between fine lõeb, making i"t appear
there are only four levels being ouþul

d (RO,R1,R¿R3), green (G0,G1,G¿G3) and
ed together by a resistor network to

Þuts are o¡u The

or R2 (Note some ""*'j*äili:iresistors inside the shifter.)

This allows us to get I equal steps on the R0 on andRl and R2 off = tlï, R0 off, nt a¡ia R2 on
tra¡¡sistor arnplifier, and from there to the vid 

through a

NOTE THIS RESISTOR NETWORK IS INCORFORATED INTO TI{E GATE
ARR.â,Y CHIP IN LATER VERSIONS.
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SYMPTOMS AND FIXES:

Missing primary color. Check the ouþut. of the transistor amplifier. Q503 is
blue, Q502 is greeç Q501 is red. Look for a stai¡case pattern (eight levels of
intensity). If the signal is there, trace forward to the video corutector, if noÇ
trace backrpard to the Video Shifter, until the faulty component is found.

Primary colors present, seconda¡ies missing or incorrect Replace the Video
Shifter (Us02).

Coa¡se change in intensity (not a smooth dark to light transition). Replace
Video Shifter (U502) or look for a short on the ouþut of one of the three color
ouþuts for the appropriate color.

Specks or lines on the screen. This can be caused by bad RAlvl if RAM has
been tested and is good, replace the Video Shifter (U502).

Wavering display, horizontal lines not occuring in the same place every
time. The processor may be getting eldra intemrpts (if the processor is
requÍred to handle additional internrpts, it will not have time to change all
color regÍsters during a horizontal scan time). ExanÍne the MFP intemrpt
request (pin 32). There should be an Íntermpt every 12í microseconds (2
ditpl"y lines) from Display Enable (pin Z0). ft additional Íntemrpts occur,
locate the sor¡¡ce: the inputs at pins 22-29 should alt be high.If no external (to
the MFP) sorúce for the intermpts is foun{ replace the MFP (U306).NOTE if
the layboard is not co¡urected, the input to the 6850 will be low, causing
continual internrpts.

3.4.4.5 KFÍBOARD TEST (K)

Two tSpes of test are nrÈ The tceytoa¡d self-test is done first and if this p¿ìsses, a
scrsen is displayed representing the keyboard. The operator presses keys and observes
that the coresponding draracter on the screen dtanges (æverses background color).
The Pey wiU also be displayed in the lower hatf of the screeru The mot¡se buttons and
four directioru¡ a¡e also shown on the scree¡L Corurect the mouse and move in any
dÍrectÍon a¡rd the arrow will flicker. Any key dicks while the mouse is moving
indicates a shorL

NOTE it is possible, if pressing keys very rapidly, b leave the representatÍon of the
key on Ecreen in a depressed state. This does not indicate a problem with the
ha¡dwa¡e.

The self-test checks communication between the CPU and the keyboard
microcomputer, and ched<s R.A,M and ROM in the layboard microcomputer, and scans
the keytoard for stuck kep.

1.
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KEYBOARD ERROR CODES

Stuck key. A key closure was detected while the keyboard
seU test was execrrting.

Keyboard not responding. A command was sent to the
keyboard processor and no status was returned within the
allowed time. The keytoa¡d needs to be replaced or the
communication channel through the 6850 (U304) is not
functional.

Keyboard status error. The self test command was sent to the
keyboard, on completion of the test, the keyùoard sent an
error status. Replace the keytoard.

3.4.4.6 MTDTTESTS (M)

This test sends data out the MIDI port, (data loops back tluough the cable) and
reads from the input and verifies the data is correct This also tests the intemrpt from
the 6850 through the MFP dtip. The LED in the loopback cable wiil blink as data is sent
(not all cables have the LED).

MIDI ERROR CODES

MO Data not received. Trace the signal from the ouþut of the
6850 (U303), through the d¡ivers (U301), loopback cable, a¡rd
receivers to the input of the 6850 (U303). Replace the defective
com¡ronent.

Write/Read data mismatclu The data written was not the
s¿Ìme as the data read. Replace 6850 (U303).

Input frasre e¡ror. Bad 6850 (U303) or bad driver (U301) or
receiver causing noisy signal.

Input pa¡ity error. Bad 6850 (U303) or bad driver (U301) or
receiver causing noisy signal.

Input data ovem¡n. The 6850 received a byte before the
previous byte was read. Probable bad 68f) (U303), also can be
caused by the MFP (U306) not responding to the intern¡pt
request.

KO

K1

I<2

M1

Ìvlz

lvfiì

M4
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3.4.4.7 SERTAL PORT TESTS (S)

NOTE: DO NOT INSTâ.LL THE RS232 LOOPBACK CONNECTORS LJNTIL AF|ER
THE MAIN MENU IS DISPLAYTD.

First the RS232 control lines are tested (whidr are tied together by the loopback
corurector), then the data loopbad< is tested. Data is checked transmitting/receiving
using a polling method fi¡st, then using intermpts.

Data is transmitted at 300, 600, l?ß0-.79?n0 bps. Data transurission is perforrred by
the MFP and the 1488 and 1489 driver and receiver chips (U310, U311). Intermpts are a
function of the MFP (U306). Control lines are ouþut by the PSG ùip (U305) and input
on the MFP. Note that this test does not thoroughly test the drive capability of the port.
If the test passes, but the unit fails in use, it is likely that the 1438 (U311) or 1489 (U310)
.hipr a¡e bad.

SERIAL PORT ERROR CODES

Data transmission erton

s0 Data not received. Check signal path: MFP (U306) pin 9 to

]4Ë.qJill_ry 5 to J3o5 pin 3 to |305 pin 2 to 148e (U310) pin
1 to MFP (U306) pin 10.

Data nísmatctu Data read was not what was senL Check
integity of the sigp"l. lvfay be bad driver (U311), receiver
(U310), or MEP (U306).

Input frane error. Incor¡ect time between start and stop bib.
Probable MFP failure (U306).

Input parity error. Input data had incorect parity. P¡obable
MFP failure (U306).

Input data ovem¡n- A byte was received before the CPU read
the prwious byte. MFP faih¡re (U306) or, Iess likely,
GSTMCII (U501) failure.

No IRQ. CPU did not detect an intern¡pt by the MFP. MFP
(U306) or GSTMCU (U501) failure.

Transmit e¡ror. MFP (U306) transmitter failed.

s1

s2

S3

s4

s5

s6
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SERTAL PORT ERROR CODES (CoNT!NUED)

57 Transmit error intemrpL An error condition was created
intentionally to cause an, internrpt, and the MFP did not
respond.

58 Receive error intermpl An emor condition was created
intentionally to cause an intern¡pt, and the MFP did not
respond.

59 RI/DTR connection. Signal sent at DTR is not detected at R[.

SA DCD/DTR connection. Signal sent at DTR is not detected at
DCD.

SB RTS/CTS connection. Signal sent at RTS is not detected at
CTS.

SC R5232 input shorted to outpul The input and ouþuts of the
MFP serial port are shorted together.

3.4.4.8 SCC TEST (t)

The SCC diagnostic tests the SCC úip for several functions. Internal loopback
polled (asyndr), break (test ext loopbacþ, external loopback polled (asynch), modem
control lines, and external loopback intemrpt (asyndr). Ports A and B a¡e tested in
RSæz mode, and the LAN at port A is also tested.

SCC ERROR CODES

PORT A ERRORS:

SCC A internal loopbaclc Transmitter timeout Tra¡umitter failed.

SCC A internal loopbadc Receiver time-out Receiver failed.

SCC A internal loopbaclc Ovem¡n A byt" was received before the CPU
read the prevíous byte.

SCC A internal loopbaclc Frarning error Incor¡ect time between start and stop
bits.

SCC A internal loopbadc P*ity error Input data had incorrect parity.

SCC A internal loopback Data .orrp-u Data read was not what was sent.
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Port A has no loopback connector The loopback connector is not installed
on Port A.

LAN has no loopback connector The loopback connector is not installed
on the LAN Port.

LAN ERROR DCD IS ACTI\IE WITHOUT RTS ON

" The Ca¡rier detect signal is active
without a request to send.

LAN ERROR RTS IS ACTI\TE BUT DCD IS NOT RESPONDING

The request to send signal is on but no
ca¡rier is active.

Port A async mode: Transmitter time-out Transmitter failed.

Port A async mode: Receiver timeout Receiver failed.

Port A async mode: Overn¡n A byte was received before the CPU
read the previous byte.

Port A async mode Framing error Incorrect time between sta¡t and stop
bib.

Port A async mods Parity eror Input data had incorrect parity.

Port A async mods Data compare Data read was not what was sent.

Port A modem control erron DTR-DCD Signal sent at DTR is not detected at
DCD.

Port A mbdem control error: DTR-DSR Signal sent at DTR is not detected at
DSR

Port A modem control erron RT$CTS Sig""I sent at RTS is not detected at
cTs.

PORT B ERRORS:

SCC B internal loopback Transmitter time-out Transmitter failed.

SCC B internal loopback Receiver time-out Receiver failed.
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SCC B internal loopbaclc Overn¡n A byte was received before the CPU
read the previous byte.

SCC B internal loopbadc Framing error Incorrect time between start and stop
bits.

SCC B internal loopback Parity eror Input data had incorrect pa¡ity.

SCC B internal looþbadc Data compare Data read was not what was sent.

Port B has no loopback connector The loopback connector is not installed
on Port B.

Port B async nrode: Transmitter timeæut Transmitter failed.

Port B as)¡nc mode: Receiver time-out Receiver failed.

PortBasyncmode:Overn¡n A byte was received before the CPU
read the previous byte.

Port B async mods Framing error Incorrect time between start and stop
bib.

Port B async mode: Pility error Input data had incorrect parity.

Port B async mods Data compare Data read was not what was senL

Port B modem control enor: DTR-DCD Sigo.l sent at DTR is not detected at
DCD.

PortBmodemcontrolerronDTR-DsR Sig"d sent at DTR is not detected at'
DSR

Port B modem control eror: RfgCfS Signal sent at RTS is not detected at
CTS.

SCC INTERRUPT ERRORS:

SCC intermpt erron Transmitter time-out Transmitter failed.

SCC intermpt eron Receiver time-out Receiverfailed.

SCC intern¡pt eron Ovem¡n ., A b¡e was received before the CPU
read the previous byt".
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SCC intern¡pt eror: Framing error

SCC intern¡pt erroË Patity error

SCC intern¡pt enon Data compare

No Tx internrpt

No Rx intermpt

Inconect time between start and stop
bits.

Input data had inco¡rect parity.

Data read was not what was sent.

A transmit command was issued but no
internrpt occrured.

A receive command was issued but no
intemrpt occur¡ed..

3.4.4.s AUDTO TEST (A)

This test requires the operator to decide subjectively if the test passes or fails.

PSG SOUND

A sor¡¡rd is output on each of the three sound generator chan¡rels. Ttre 5/8 sound is a
sweep from low to high frequency. V.tify that the sourd can be heard throughout the
range with no d*p in audio level.

DMA SOUND

Con¡rect an oscilloscope at the stereo ouþut j"cks. Set the oscÍlloscope to 1

ms/divisÍon a¡rd 5 volts/division. There a¡e four parts to this tesL After obsen'ing the
signals in eadr part of the tesÇ proceed to the next part of the test by pressing the space
bar. In eactr case the ouþut signal amplitude should go from 0 volts to maximum
amplitude in steps. The for¡r parb of this test are as follows:

Mono ll<Ifz- Both channels will ouþut the same signal whid¡
should approximate a sine wave ol$4volts in amplitude.

Stereo f krul fuO kHz. V.ttfy that the rÍght and left dran¡rels
have the conect fiequency. As one drannel incr''eases in
arnplitude, the other dran¡rel decreases. Maximum amplitude
is tr volts.

Treble. A I2.S l47z signal is ouþut on both cha¡-urels.
Maximum amplitude is about 6volts.

Bass. a 50 l+Iz is ouþut on both channels. Maximum
amplitude is about 6 volts.

b.

c.

d.
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3.4.4.10 TtMtNG TESTS Cr)

These tests a¡e mn at power-up as well as being selectable from the menu. The MFP
timers, the GSTMCU timing for VSYlrtrC and FISY ¡C, a¡rd video display counters a¡e
tested. The video display test redirects display memory throughout RA,M and verifies
that the conect addresses are generated. Odd patterns may flash on screen as this test is
n¡n. There ¿ìre two tests which úeck the bus ti^iog for the Floppy Disk Controller and
PSG chips. An eIror message is printed to the screen, then the test is run. If the test
passes, the message is erased. lf not, a Bus E¡ror will occtrr and the message will
remain. If a terurinal is connected to the RS232 port, the message will not be erased, but
"Passn will be printed.

TIMING TEST ERROR CODES

T0 MFP timer error. One or more of the four timers in the MFP
(U306) did not generate an internrpt on counting down.

T1 Vertical Sync. GSTI,ICU (U501) is not generating vertical sync
in the required time period.

TZ Horizontal Syr.. GSII\,ÍCU (U501) is not generating
horizontal sync Ín the required time perid.

T3 Display Enable. GSTMCU (U501) is not generating DE output
or the MFP (U306) is not generating an intemrpL

T4 Video Counter in Memory Controller. The GSTMCU ctrip
(U501) is not generating the correct addresses for the display.
This will result in a broken-up display in some or all display
modes.

T5 PSG Bus Test The PSG drip (U30Ð is defective.

T6 1772has TesL The Ftoppy Disk Controller cftip pa0fl is
defective.

3.4.4.11 DMA TESTS (D)

Four sectors (?M8 byt"s) of data are written to the RAM on the port test fixtt¡¡e via
high speed DMA, then read back and verified. This test is repeated many times for
RAM addresses throughout the range of RAM.
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DMA TEST ERROR CODES

D3

DO

D1

D2

DMA time-oul No DlvfA occurred due to faulty DMA
Controller (lJ4{4), GST\,fCtj'(U501), or the HDINT intermpt
was not processed by the MFP (U306). The failu¡e can be
isolated by seeing if the DlvfA Controller responds to HDRQ
from the test fixture with ACIC Verify the MFP by seeing that
the HDINT input causes an INTR ouþut from the MFP.

DMA count error. the number of bytes transfer¡ed was
incorrect. The GSTMCU d,ip (U501) or DMA Controller
(U404) is bad.

Data data, mismatch. The data received from the DlvfA port
was not the same as the data sent Replace the DlvfA
Controller (U404). If the problem persisb, check the data lines
to the port for opens and shorb. A third possibility is that a
defective Floppy Disk Controller (U4OÐ Ís loading the bus.

DlvÍA not responding. Replace the DlvfA Controller (U4O4).

3.4.4.12 FLOPPY D|SK TESTS (F)

In single test mde, a menu is displayed showing seven options:

1.

z

Quick test. For eadr disk installed, forrrag writes, and reads trad<s O 1, and
79 of, side 0. If double side{ fo¡srats and writes track 79 of side 1 and verífies
that side 0 was not overwritten. If no disks are i¡rstdled, drecks to see what
drives are on-line a¡rd if they are double or single sided. To assu¡e that the
d¡ives are correctly tested, the operator should ¡nstall (menu option 6) before
calling the test Once the test is 

-ru& 
the d¡ives becpme installed, and will be

displayed on the menu screen (below the RAlvf size).

Read Alígnnent Disk Continuousþ reads a tradç for úecking alignment
with an analog alignnmt diskette. The track to be read may be input by the
o¡rerator. If T,eturn" is pressed without entering a nr¡¡nber, the default is
track 40.

Disk Interchange TesL Checks to see if diskettes from two disk drives each
can be read by the other disk drive.

Disk Exerciser. A more thorough disk tesÇ tests all sectors on the disk for an
indefinite period of time.

3.

4.
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5. Check copy protect tracks (80-82). Tests tracks tf-l82, which a¡e used by some

software companies for copy protection. Not all manufacturers disk drives
will write these tracks. NOTE: this test is for inforr¡ration only and should not
be used to reject a mechanism.

6. Test Speed. The rotational speed of the drive is tested and displayed on the
screen as tt¡e period of rotation. The acceptable range is19Ç204 milliseconds.
The highest and lowest values measured are displayed. The test stops when
any key is pressed.

7. Install disk drives. Specify how many and what t1rye of disks to test.

One additional test whidr can be perforrred is testing the write protect detection.
Slide the write protect tab to the protected position, and run test #1. You should see "F5
Write protected" displayed if the drive has been installed, or \Jnable to write disk"
displayed if the drive has not been installed.

If more than one test is selected from the main menu, the floppy menu will not
app€ar, but the Quick Test will be selected automatically.

FLOPPY TEST ERROR CODES

No floppies cormected The controller ca¡mot read index pulses. The cable may be

FO

improperþ co¡urected, or the drive has no power, or the drive
is faulty.

Drive not selected. Drive was installed, but failed attempting
restore (seek to track 0). Check cþûrection of cables, ¡rower to
drive. Verify the light on the front of the drive go€s otL Listen
for the sound of the head seeking (the slide on the diskette
should open). If atl this occr¡¡s, TRO (pin ?3 on the Floppy
Disk Controller U4OÐ should go low. If so, úeck for an
intermpt on pin ?ß of the Floppy Disk Controller. If none,
replace the Floppy Disk Controller (U40Ð. Else trace the
intemrpt to the lvtrP (U306), verify that the i\,fiP responds by
asserting INTR If the drive is not being selected (no light),
check the PSG ctrip (U3OÐ. Pin Z) should go low when drive
A is selected, and pin 19 should go low when drive B is
selected.If not, replace the PSG (U305).
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Enor Writing (Fomrerly Fl)

Eror Reading (Forrrerly F2)

Error Forrratting (Forrrerly F3)

Displap a more specific error message along with the above message such as F9 CRC
etrorn.

F5

Seekenor. Verify that the STEP, MO, a¡rd DIRC ouþuts from
the Floppy Disk Controller a¡e sent to the drive. Probable
failure in the Floppy Disk Controller (U405), but the drive is
also suspect.

Write protected. Check the write protect tab on the diskette. If
OIÇ verify that the WP input (Floppy Disk Controller U405
pin 25) is going low during the tesÇ Íf it is, then the Floppy
Disk Controller is defective; if noÇ the problem is with the
diskdrive.

Read compare enor. Data read f¡om the disk was not what
w¿rs supposed to be written. Ctred< in the following orden
diskette, disk drive, Floppy Disk Controller (U40Ð, and DlvfA
Controller (U404).

DIvfA e¡ror. DÀ4.A Controller could not respond to a request
for DMA. Replace the DlvfA Controller (U404). If e¡¡or
persists, dreck FDRQ while nrnning the tesL It should
norrrallybe low and go high with eadr datab¡e transfe¡red.
If stuck higt, push the ¡eset button and verify that MR
(Floppy Disk Controller U405 pin 13) goes low. If not, trace
RESEX to its source. If MR is OK but FDRQ is still stuck
replace the Floppy Disk Controller (U4OQ.

Dil,fA count enor. Replace the GSTMCU (U501), if that does
not fix it, replace the DlvfA Controller (U4O4).

CRC error. The diskette or disk drive may be bad, else replace
the Floppy Disk Controller (U40Ð.

Record not found. The Floppy Disk Controller could not read
a sector header. May be a bad diskette, drive or Floppy Disk
Controller (U40Ð. If the test fails drive A but not drive D the
FloppyDisk Controller is not at fault Qikewise fails B not A).

F6

w

F8

F9

FA
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Lost data. Data was transfe¡red to the Floppy Disk controller
faster than the Floppy Disk controiler cóuia transfer to the
DMA Controller. If DlvlA Port test passes, the Floppy Disk
controller is probably bad (u40Ð: The DMA ioncoller
(U404) could also be at fault.

side select error - single sided drive. The test tried to write
both sides of the diskette, but writing side 1 caused side 0 to
be overwritten.

Drive-not ready. The forsra t / wr'te / read operation timed-out.
r¡o!1uty a bad disk drive. verify by checicing another drive.
Could also be a faulty Floppy Diik Controtter-çUAOS¡.

3.4.4.13 PR|NTER AND JOYST|CK PORT TESTS (p)

The port test fixture is used to test the
pararlerþorlest writes to a ratch on the , :I'J:hf."jËrtr

the test fi¡<ture to
)rstick data in response to commands from
.k pote to the test fixture must not be
faí1.

PRINTERruOYSTICK ERROR CODES

FB

FC

FD

FO

P1
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]oystid< Port 0. The keyboard input is not functioning. If the
Busy input error occurs, fix that first Otherwise, replace the
key'board. If error persists; check continuity from fll pins
7,23,4 to lt2 pins 121O9,8 respectively.

Joystick Port 1. The keyüoard input is not functioning. If the
Busy input error occuts, fix that first Otherwise, replace the
keyboard. If error persists, check continuity from ]11 pins
7,23,4 to Jl2 pins 7,5,4,3 respectively.

foystick time-out. Joptick inputs were simulated by
ouþutting data on the printer port and routing it via the test
fixtr¡re to the jo¡ætick porb. foptick inputs are detected by
the keytoa¡d and sent to the CPU via the 6850. This eror ca¡r
be caused by printer port failure (code P0), keyboa¡d failure,
keyboard-CPU communication line, or a faulty test fixttrre. If
the power-up layboard test pÍìsses, this eliminates any
problem with keyboa¡d€PU cpmmu¡rication.

Left button input If Pl e¡ror occurs, fix that first Othent'ise
replace the keyboard.

Right button input If Pl error occurs, fix that first Otherwise
replace the keyboard.

3.4.4.14 HtcH RESOLUTTON MONTTOR (H)

If this test is selected while a color monitor is cormected, a message is displayed to
corutect the monocluome monitor. The CPU waÍts for an intèmrpt from the
MONOJVÍON input to the MFP, and when receÍved (the operator iorurects the
monoctuome monitor), changes the display to high resolution The display screen'
shows horizontal and vertical lines, eactr 2 pixels in width. The screen irUÍ re\rerse
e{/ery two seconds. When the operator seei the disptay is correct, he rurplugs the
nonoch¡ome monitor and re<orurects the RGB monitor and the display should ieturn
to nor:nal.

3.4.4.1s GRAPH|CS CH|P €LrD (c,Y)

Two tests are available for this chip. The 'short BLiT tests the ability of the blitter to
move blocks of memory around and perfomr logicat operations ón the data. No
Plttgtns aPPear on the screen. If an er¡or is detected, one of the error codes (G1-G12) is
displayed.

I0

n

12

13

I4
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þ ft. "long- BYI test",-a 
_triangle is drawn on the screen and rotated 180 degrees

until a rectangle is forrred. If a color monitor is used, two identical imaget *il U"
drawn. rf an eror occurs, the error code G14 wilt be displayed.

Co¡rective action fo¡ any error is the ,-T::.fl ul,úthe jumpers for the BLiT chip
a¡e installed corectly,2) replace the chip (UæS).

GRAPHICS CHIP ERROR CODES

halftone RAM (internal RAM in BLiT úip)

endmask

operation

halftone op

skew

reverse blt

force extra sou¡ce read

smudge

xcount

y count

tíme-out

address count

Blitter Bus E¡¡or

3.4.4.16 REAL-T|ME CLOCK (L)

The test sves the cturent time and date, and writes a new time, waits one second,
and verifies that hours, minutes, seconds, etc. have atl rolted o.r".. This procedu¡e ii
repeated for another date to verify all registers.

G1

G2

G3

G4

G5

G6

G7

G8

G9

c10

Gl1

G12

G13
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3.4.4.17 VME CONNECTOR M
This test is perforrned in two parts. The test is designed to check the bus connected

to VME option cards, not the VME ca¡ds themselves.'One part of the test requires that a
)trCOM 4port serial adapter be installed. The test is run and then the system is
¡rowered down and the board removed. The other part of the test tequires that a
Greenspring VME memory ca¡d be installed. The switd¡es on the card must be set to 2
and 4 off and the rest on. The system is then powered up and the VME tesi run again.
Failures during this test are most likely to show up as bad address or data err(:¡rs.

3.4.4.18 HARD D|SK READ/WR|TE (J)

This tests the ha¡d disk interface by *itiog and reading one èomplete trad< of the
hard disk It is not intended to test the hard disk drive. It does test the computer DMA
ciradby. The test has been found to be more effective than the DN{A test for some t¡pes
of failures. These failures norrnally show up as nData Comparen errors.

The test program will save the data on the cylinder used for testing and restore the
data when the test is complete. (Quit or Pa¡k Heads is selected).

The test will run until the operator presses the ESC key. There Ís no pass condition.
A failure wÍll no¡:¡rally show up within a few seconds if it is going to occur.

HARD DISK READ/WRITE ERROR MESSAGES

Controller Not Responding.

Operation Timed Out

Command Error.

Dt\,fA Count E¡ror.

This means there is no communication
between the s¡rstem and the hard dísk
Cy.liog power on the ha¡d disk may
cor¡ect this conditioru

The s1ætem sent a command whidr was
accepted by the ha¡d disk Ttre hard
diskdid not return a completion code in
time.

The hard disk attempteá to execute a
command but an elror in the hard disk
occu¡red.

After completing a data transfe¡ the
byte count of the data in s¡rstem
memory did not match the number of- bytes sent.
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Data Compare Error. The data written to the ha¡d disk and
then read back did not match.
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3.5 ERROR CODES QUICK REFERENCE

This is a brief summary of all error code which may occur when running the
diagnostic.

INITIALIZATION (ERRORS OCCURRING BEFORE THE TITLE AND
MENU APPEAR,)

11 RAM data line is stuck

12 RAM disturbance. Location is altered .by write to another
location. ,

r} RÁ'Maddressing. Wrong location is being addressed.

14 MMU elïor. No DTACK after RAÀ,f access.

15 RAMsizing error. Upperrnost address fails.

16 Bus E¡¡ortrandling failed. Bus Error occured (on pu¡pose),
but caused a crash (e.g. sptem was unable to read tire iector
from RAM).

17 Bus E¡ror not detected. GSTMCU not asserting Bus Error or
the sÍgnal is not readrÍng the 68000.

EXCEPTTONS (MAY OCCUR AT ANY T|ME)

E1-E5 notused

E6 Autor¡ector error.Ipl0 is grounded or 6g000 is bad.

E7 Spurious internrpt Bus e¡ror during exception processing.
Device intermp l, but did not provide Ínternrpt vector.

Internal Exception (generated by 68000).

Bad Instn¡ction Fetch.

Address error. Tried to read an instn¡ction from an odd
address or read or write word or long word at an odd
address. usually this error is preceded by a bus error or bad
insürrction fetch.

E8

E9

EA
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Bus enor. Generated internally by the 68000 or externally by
GSTMCU. Usgally caused by device not responding. Dsplayi
the address of the device being accessed.

RAM

R0 E¡¡or in low memory, possibly affecting progam execution.

Rl Error in RAM chip.

R2 Address error. Bad RAM chip or memory controller. Address
line not working.

R3 Address error at ó4kboundary.

R4 Er¡or during video RAM tesL Bad RAM chip.

Cache RAM Cache R.l{,M failure.

KEYBOARD

EB

KO

K1

t<2

MIDI

Stuckl<ey

Keyboard controller ls not responding

Keyboard controller reports e¡ror.

M0 Data notreceived.

Ml ., Datareceivedisnotwhatwassent.

lvlz Data input franing error.

tvf;l Patity e¡ror.

M4 Data ovem¡n. B¡e was not read from the 6850 before next
byte arived.
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RS232

S0 Data not received.

'S1 
Data received is not what was sent.

32 Data input framing etror.

s3 Püity error.

S4 Data overmn. Byte was not read from the MFP before the
nextble a¡¡ived.

55 
ä$;.ri. 

MFP is not generating intermpts for transmit or

56 Transmitter error - MFP.

37 No intern¡pt from transmit error (lvfip).

58 No intern¡pt from receive eror (IUff).

59 DTR - R[._These signals ¿ue connected by the loopback
corurector. Changíng DTR does not cause drange in RI. -

SA DTR-DCD. Same as 59 for these signa¡s.

SB RTS - CTS. Same as 59 for these signals.

SC RSæz input shorted to ouþuL Ttre input and ouþuts of the
MFP serial port are shortediogether. '

SCC ERROR CODES

PORT A ERRORS:

scc A internal loopbactc TransmÍtter timeout Transmitter failed.

scc A internal loopbaclc Receiver timeout Receiver failed.

SCC á, internal loopbaclc Overmn A byte was received before the CpU
. read the previous b¡e.

SCC A internal loopback Framing erÌor Incorrect time between start and stop
bits.
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SCC A internal loopback Parity error Input data had inconect parity.

SCC A internal loopback Data compare Data.read was not what was sent.

Port A has no loopback connector The loopback connector is not installed
on Port A.

LAN has no loopback connector The loopback connector is not installed
on the LAN Port.

LAN ERROR DCD IS ACTN¡E WITHOUT RTS ON

The Carrier detect signal is active

LAN ERROR RTS IS ACTWE BUT DCD 
" ""î#ïî: 

tO SCNd.

The request to send signal is on but no
ca¡rÍer is active.

Port A async mode: Transmitter time-out Transmitter failed.

Port A async mode: Receiver time-out Receiver failed.

Port A async mode: Overn¡n A byt" was ¡eceived before the CpU
read the previous byte.

Port A async mode: Framing error Incorrect time between start and stop
bits.

Port A async mode: Padty error Input data had incorrect panty

Port A async mode: Data compare Data read was not what was senL

Port A -*.^ control erron DTR-DCD Signal sent at DTR is not detected at
DCD.

Port A modem control erron DTR-DSR Signal sent at DTR is not detected at
DSR

Port A modem control erron RTSCTS Sign"I sent at RTS is not detectèd at
CTS.

PORT B ERRORS: i

Scc B internal loopback transmitter time-out Transmitter failed.
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SCC B internal loopbad: Receiver timeout Receiver failed.

SCC B internal loopback Ovem¡n A b¡e was received before the CpU
i

read the previous byte.

SCC B internal loopbaclc Framing error Incorrect time between start and stop
bits.

SCC B internal loopback Patity error Input data had incorrect parity.

SCC B internal loopbadc Data compare Data read was not what was sent.

por, B has no loopback connector , The loopback cormector is not installed
on Port B.

Port B async mode: Transmitter time-out Transmitter failed.

Port B async mode: Receiver time-out Receiver failed.

PortBasyncmode:Ovem¡n A byte was ¡eceived before the CPU
read the prwiousbyt..

Port B async mode: Franring etror Incorrect time between start and stop
bits.

Port B async mode: Patity error Input data had incorrect pa¡ity.

, Port B async mode: Data compare Data read was not what was senL

Port B modem control erron DTR-DCD Sfnal sent at DTR is not detected at

Port B modem control erroË DTR-DSR 
3H" 

sent at DTR is not detected at

Port B modem cpntrol etron RTS-CTS Signat sent at RTS is not detected at
cTs.

SCC INTERRUPT ERRORS:

scc intern¡pt erron Transmitter timeout Transmitter failed.

scc intern¡pt error: Receiver time-out Receiver failed.
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SCC intern¡pt error: Overn¡n A byte was received before the CpU
read the previous byte.

SCC intemrpt erron Framing etror Inco¡rect time between start and stop
bits.

scc intern¡pt enon Parity error Input data had incorrect parity.

scc intern¡pt erroc Data compare Data read was not what was sent.

No Tx intermpt A transmit command was issued but no
intermpt occt¡r¡ed..

NoRxintemrpt A receive command was issued but no
internrpt occurred.

DMA

Time-out DlvfA did not take place, or intern¡pt not detected.

DlvfA count .t-T._ry9t all bytes a¡¡ived. possible Memory
Controller or GSTMCTI eror.

DlvfA Controller not res¡rondiog.

DO

D1

D3

NM¡NG

TO

T1

T2

T3

T4

T5

T6

MFP timers failed.

Vertical sync timing failed.

Horizontal sync timing failed.

DÍsplay Enable Intermpt failed.

Memory Controller video address counter failed.

PSG Bus test. PSG d,ip it causing a bus e¡ror by staying on
the data bus too long.

loppy Disk Controller Bus tesr Floppy Disk ConEoller chip
is causing a bus error by staþg on the data bus too long.

j
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PRINTER AND JOYSTICK PORTS

P0 Printer port eror

Pl Busy (printer port input) failed.

I0 ., Ioystick port 0 failed.

11 foptick port I failed.

12 Joystick fteyboard controller) timed-out.

13 Left button line failed.

14 Right button line failed.

FLOPPY DISK DRIVE

Drive off-line. Not responding to ¡estore (seek track 0).

Fotuter Ft' FZ and F3 write and read errors are deleted. The message now will saynerror writing" [or reading] ana display the speciñc error found.) v

F4

F5

F6

FI

F8

F9

FA

FB

FC

FD

Seek er¡or.

Write protected.

Data compare. (Data read not equal to data written.)

DI,IA error.

D[,lA count error (Memory Controller counter.)

CRC eror.

Record notfound.

Lost data.

Side select ertor.

Drive not ready. Timed-out perforrring the command.
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BLIT

G1

G2

G3

G4

G5

G6

G7

G8

G9

G10

G11

Gtz

G13

REAL-TIME CLOCK

c0

c1

halftone RAM (internal RAM in BLiT ùip)

endmask

operation

halftone op

skew

reverse blt

force extra source read

smudge

x count

ycount

timeout

add¡ess count

Blitter Bus E¡¡or

no real-time dock

increment error
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SECTION FOUR

DISASSEMBLY/ASSEMBLY

4.1 MEGASTE@ DISASSEMBLY

Use the following procedure to disassemble the MegaSTe@.

Refer to Assembly Drawing, Section 7.

TOP COVER REMOVAL:

1. Turn off your computer and disconnect all cables from the sides and back of
the unit (for exarnple key'board, power cord, external disk drive, and so on.).

. Z Turn'your computer over and place it'on its top.

3. Remor¡e the ten (10) screws Iocated in the squ¿ìre holes on the bottom cover.

4. Wittt a slotted screwd¡iver loosen the retaining screw holding the accessory
cover in place.

5. While holding the computer's top cover and base together and holding the
acc€ssory cþver in place turn the unitback or¡er and set it on the bottom.

6. I,Íft "P 
the front of the accessory cover and remo'¡e it from the computer. If a

ha¡d diskis present, set the ha¡d disk on its side on the top cover. Discorurect
the-power and interface cables from the ha¡d disk Set the accessory cover
aside.

7. lÅftoff the top cover and set it on its backbehind the bottom case. Be su¡e to
take ca¡e with the cables attached to the floppy disk d¡ive and the power
LED cable.

8. Discorurect the power, interface, and LED cables from the floppy drive.

9. Set the top cover aside.
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FLOPPY DISK REMOVAL:

1. Remove the top cover.

Z Remove the 4 screws holding the floppy drive to the top cover.

3. Remove the 4 screws holding the floppy diskto the mounting plate.

HARD DISK REMOVAL:

1. Turn off your computer and disconnect all cables from the sides and back of
the unit (for example keyboard, power cord, external disk drive, ¿rnd so on.).

Z Turn your computer over and place it on its top.

3. Witl¡ a slotted screwdriver loosen the retaining screw holding the accessory
cover in place.

4. While holding the computer's top c\cver and base together and holding the
acc€ssory cover in place turn the unit back or¡er a¡rd set it on the bottom.

5. Lift up the front of the accessory cover and set the ha¡d disk on Íts side on the
top cover. Discorurect the power and interface cableb from the ha¡d disk Set
the accessory cover aside.

POWER SUPPLY REMOVAL:

7. Remove the top cover.

Z Discorutect the power supply cables from the floppy disk drive a¡rd the hard
,' disk drive if the hard diskis present.

3. Remove the two (2) screws holding the power supply in place and set them
aside.

4. Remove the power supply and set it aside.
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HARD DISK CONTROLLER BOARD REMOVAL:

1. Locate the hard disk controller board on the main PCB. Also locate the
mounting screw attached to the standoff on the main PCB.

L Disconnect the hard disk cable from the hard disk corutector on the hard disk
controller board.

3. Unfasten,the ha¡d disk controller boa¡d from the standoff on the main PCB
using by removing the mounting screw.

4. Gently remove the hard disk controller board from the hard disk controller
connector n the main PCB.

MAIN PCB REMOVAL:

1. Remove the top cover and set it aside.

Z Remove the three (3) screws from the main PCB and set them aside.

3. Remove the power supply and set it aside.

4. Remove the two (2) screws holding io *y \A,fE or serial connectors that are
plugged into the \nvIE slot and set them aside. Unplug the cable f¡om the
port serial boa¡d attadred to the main printed circr¡itboa¡d

5. Remove the boa¡d from the VME slot. Remor¡e the reset button cap from the
plunger on the reset switch.

6. Remove the main PCB.
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4.2 MEGASTE@ RE-ASSEMBLY

MAIN PCB:

1.

2.

3.

Replace the main PCB.

Replace,the boa¡d from the VME slot. Replace the reset button cap from the
plunger on tlie reset switch.

Replace the two (2) screws holding in any VME or serial connectors that were
plugged into the VME slot. Plug the cable from the serial board back into the
main printed circuit board.

Replace the three (3) screws from the main PCB.

POWER SUPPLY:

1. Replace the powersupply.

Z Repl,ace the fn'o (2) screws holding the power supply in place.

3. Recorutect the power supply cables from the floppy disk drive and the ha¡d
disk d¡ive if the ha¡d disk is present.

HARD DISK CONTROLLER BOARD

Install the ha¡d disk controller boa¡d by lining up the ha¡d disk controller
corurector on the main PCB with the main PCB co¡urector on the ha¡d disk
controllerboa¡d. The standoffand the standoffhole should alsobe lined up.

Gently push the ha¡d disk controller boa¡d partialty onto the ha¡d disk
controller cpn¡rector on the main PCB. lvfata sr¡¡e the co¡urector píns of the
main PCB con¡rector a¡e lined up with the socket crn¡rector on the hard disk
controller boa¡d- Now push fimrly down on the hard disk controller boa¡d
until the con¡rectors are fully engaged.

Fasten the ha¡d disk controller boa¡d to the standoff on the main PCB using
the mounting screw with the washer.

Recorutect the ha¡d disk cable from the ha¡d disk connector on the ha¡d disk
controller board.

1.

z
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FLOPPY DISK:

1. Replace the 4 screws holding the floppy disk to the mounting plate.

Z Replace the 4 screws holding the floppy drive to the top cover.

TOP COVER:

1. Set the top cover behind the base.

Z Reconnect the power, interface, and LED cables from the floppy drive.

3. Lift the top cover and set it back on the bottom case. Be sure to take ca¡e with
the cables attactred to the floppy disk drive, hard disk drive, illd the power
LED cable.

L Install the back of the accessory cover to the accessory cover opening. lvfake
sure the tabs on the back of the accessoly cover line up with the slots in the
accessory cover opening.

5. While holding the computer's top cover and base together and holding the
accessory cover in place turn the unit over and set it on its top.

6. Replace the ten (10) screws located in the square holes on the bottom cover.

7. W¡th a slotted screwd¡iver tighten the retaining screw holding the acressory
cover in place.

HARD DISK:

Lift up the front of the accessory cover and set the hard disk on its side on the
top cover. Disconnect the power and interface cables from the ha¡d disk Set
the accessory cover aside.

While holding the computer's top cover and base tqgether and holding the
accessory cover in place turn the unit back or¡er and set it on the bottom.

With a slotted screwdriver loosen the retaining screw holding the accessory
cover in place.

Turn your computer over and place it on its top.

1.

3.

4.
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SECTION FIVE

SYMPTOM CHECKLIST

This section gives a brief summary of common problems and thei¡ most probable
causes. For more detail, refer to the section on troubleshooting in this doctrmenÇ or the
Diagnostic Cartridge Troubleshooting Guide.

DISPI.AY PROBLEMS:

SYMPTOM

Black screen

White screen

Dots/bars on screen

One colormissing

Monoch¡ome Monitor Fails to Syo. but Color Monitor Does

PROBABLE CAUSE

No power (úeck power supply), bad
GSTI{CU ùip (U501), bad Video
Shifter (U502). See TESTING sectíon,
nTroubleshooting a Dead Unif .

Video Shifter (1J502), GSTMCII (U501),
DMA Controller (V4M), 68000 (U002).
Use diagnostic ca¡tridge with ter:ninal
corurected via R9232 port.

RAlvI, GSTIUCU chip (U501), Video
Shifter (U502). Use diagnostic cartridge.

Check signals at video co¡urector pins 3,

4 and 10. Check video cable, Video'
surnmer, buffer, Video Shifter (U502).
Check signals with oscilloscope.

Verify monoctuome monitor detect bit
is not open when monoch¡ome monitor
is connected. Check connection at f501,
checkMFP (U306) pin 32, replace À{FP.

GSTMCU chip (USOl). Use diagnostic
cartridge.

Sc¡ambled screen
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T.V. ouþut bad

DISK DRIVE PROBLEMS

SYMPTOM

Disk won't boot

Disk won't for:nat

Syætem crash after loading files

KEYBOARD PROBLEMS:

MIDI PROBLEMS:

Modulator (U503), phase locked l*p.
Trace signal with oscilloscope.

PROBABLE CAUSE

Power supply, Floppy disk controller
(U405), DlvfA Controller (U404), pSG
chip (U305), disk drive. See if select
light goes on, if not, ched< IiSG ouþuts.
Listen for motor spiruring. If noÇ check
power supply. Swap disk drive or try
external drive. If not working, check
DMA Controller (U404), Floppy disk
controller (U40Ð with diagnostic carL

Floppy disk controller (U40Ð, DN,fA
Controller (lJ4o4'), disk drive.

Dskette, disk drive, Floppy disk
controller (U4OÐ, DlvfA (JAfÆ), or
GSTI\{CU (U501). Swap diskette, reby.
Use diagnostic cartridge to check
Floppy disk controller, DlvfA Controller,
GSTMCU, replace disk drive.

Bad keyboard, 6850 (U304), MFp
(u306).

Bad opto-isolator drip, 6850 (U303),
inverter (U301).
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RS232 PROBLEMS:

Bad MFP (U306), receiver (U310), driver
(U311), or PSG .t ip (U30Ð, power
supply.

PRINTER PORT PROBLEMS :

Bad PSG (U30s), MFP (U306) .hipr.

HARD DISK PORT PROBLEMS:

Bad DMA Controller (Unq, GSIIvICU
(U501), Floppy disk controller ( U405
loading thebus).
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SECTION SIX

DIAGNOSTIC FLOWCHARTS

OISPLAY
REAOABLE?

CONNECT
TERMINAL TO
RS252 PORT
ANO CYCLE

POWER

ERROR
M€SSAGE?

DISPI.AY ON
TERMINAL?

orAoNosTrc
ERROR?
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No Error on Diagnostic

WON'T
LOAD DISK?

RUN DISK
DIAGNOSTIC OR
REPI-ACE DISK

VIDEO
PROBLEM?

CONTACT ATARI
TECH SUPPORT
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No Display
No Monltor
No Terminal
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NO DISPLAY OR ERROR

REPLACE THE
CRYSTAL

OUTPUT FROM
GST VIDEO

REPLACE GST
VIDEO SHIFTER

TRACE OUTPUT
TO CONNECTOR.
REPI-ACE THE
FAILING PART
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SECTION SEVEN

PARTS LIST AND ASSEMBLY DRAWINGS

MAJOR SUBASSEMBLIES

MAIN PCB ASSEMBLIES

1 MEGABYTE MEMORY-WITHOUT COPROCESSOR

ITEM

9
9
9
9
9
9
9
9
9
9
9
9
9
9

PART NUMBER

cA40o6n-ß7
cA4W61i7-702
cA4A06n403
cfu4006n-ßs
cA40Mn-7M
cA4006n-n7
cA4ryJ677-n8
cA40Mn-ß9
cfu4006n-flO
cfu(omn-'lt
cfu4006n-112
cfu40a6n-fl4
cA4A06n-t?ß
cA4A06n-704

DESCRIPTION

ASSYPCB MEGA STE/1 W/MUSA
ASSY PCB MEGA STE/I W lMCAN
ASSY PCB MEGA STE/I W/M UK
ASSY PCB MEGA STE/I W/M GER
ASSY PCB MEGA STE/I W/M ITA
ASSY PCB MEGA STE/I W/H NET.UK
ASSI PCB MEGA STE/ 1W/M NEX.FRA
ASSY PCB MEGA STE/I W/H SPA
ASSY PCB MEGA STE/I W/M SWG
ASSY rcB MEGA STE/ 1 W/M MÐCCO
ASSY PCB MEGA STE/I W/M SWD
ASSYPCB MEGA STE/I W/M AUS
ASSY PCB MEGA STE/1 W/M SWF
ASSY PCB MEGA STE/IPERTTEL FRA

75



1 MEGABYTE MEMORY-WITH COPROCESSOR

9
9

2 MEGABYTES MEMORY-WITHOUT COPROCESSOR

DESCRIPTION

ASSY PCB MEGA STE/I W llù'{USA
ASSY PCB MEGA STE/I W ltùlCAN
ASSY PCB MEGA S]E/l W/M UK
ASSY PCB MEGA STE/I W/M GER
ASSY PCB MEGA STE/I W/M MA
ASSY PCB MEGA SlE/l W I}iNET.UK
ASSY PCB MEGA STE/ lW/M NET-FRA
ASSY PCB MEGA STE/I W/H SPA
ASSY PCB MEGA STE/ 1'W/M SWG
ASSY PCB MEGA SlE/l W lle.{MÐCCO
ASSY PCB MEGA STE/I W Itü'dSWD
ASSY PCB MEGA STE/1 W/M AUS
ASSY PCB MEGA STE/I W/M SWF

DESCRIPTION

ASSY PCB MEG ASTE,/ZWIM USA
AS T PCB MEG ASTE,I?W/M CAN
ASSY rcB MEG ASTE/ZWIM I,JK
ASSY PCB IVÍEGASTE,IZW/M GER
AS T rcB MEGA STE/ 2 W/M ITA
ASSY rcB MEG ASTEI2W/MNET-TJK
ASSY rcB MEG AïTE/ZWIMNET-FR.A.
ASSY rcB MEG ASTEIz.W/M SPA

ASSY PCB MEG ASTEI2W/M SWG
ASSY PCB MEGA STE/2WIMMÐgCO
ASST rcB MEG ASIE,I?W/M SWD
ASSY PCB MEG ASTE,IzW/M AUS
ASSY PCB MEG ASTE/TWIM SWF
ASSY PCB MEGA STE/2FERITEL FRA

TTEM

9
9
9
9
9
9
9
9
9
9
9

ITEM

9
9
9
9
9
9
9
9
9
9
9
9
9
9

PART NUMBER

cA400677-007
cA400677{,02
cA40Mnm3
cA4A06774'05
cL4006n{,06
cfu4æ677û07
cA400677408
cfuûoún{o9
cA4006n4ß
cA4006774'f
cA4006n{.12
cA4A06n474
cA4Mn4n

PART NIJMBER

cÑ4ffi6n'307
cfu4offin.E02
cA(00Æ,n-3Æ,3
cA(0pr,n-3p/s
cA40fJÉ,n.306
cfu4006n-w7
cA4006z-3ffi
cfu&06n-309
cfu4oÆÆ,n-3ß
cfu4.ûún-311
cfu{onr,n-372
cA40pÆ,77-3t4
cALMn82n
CA(0ÆÉ,77.M
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2 MEGABYTES MEMORY-WITH COPROCESSOR

9
9
9
9

9
9

ITEM

9
9
9
9
9
9
9

ITEM

9
9
9
9
9
9
9
9

9
9
9
9

9
9

4 MEGABYTE MEMORY-WITHOUT COPROCESSOR

DESCRIPTION

ASSY PCB MEG ASTE,/2 W/M USA
ASSY PCB MEGASTE,/zWlM CAN
ASSY PCB MEGASlE/zWlM UK
ASSY PCB MEG A SlE,/ 2 W/M GER
ASSY PCB MEG A STE,/2 W/M ITA
ASSY PCB MEG A STE/z W/M NET.UK
ASSY PCB MEG A STE/zWlM NET-FRA
ASSY PCB MEG ASTE/zWlM SPA
ASSYPCB J 3GA STE/ZWII/SWG
ASSY PCB MEG A STE,/ zWlM MÐ(ICO
ASSY PCB MEG AS-TT,/zW lMSWD
ASSY PCB il,fEc AS'TE,/2 W/M AUS
ASSY PCB MEG A SlE,/ 2 W/M SWF

DESCRIPTION

ASSY PCB MEG ASIE/ 4 W/M USA
ASSY PCB lvfEGA STE/4 W /MCAN
ASSY PCB il,fEGA STE/4 W/M UK
ASsYrcB MEGA STE/4 W/M GER
ASSY PCB MEGA STE/4 W/M ITA
ASSTrcB MEGA STE/4 W/MNET-UK
AS9T PCB MEGA STE/4WIMNEI.FRA
ASSY rcB T,ÍEGA STE/4 W/M SPA
ASSY PCB MEGA STE/4 W li0dSWG
ASSY rcB MEGA STE/4 W/M MÐgCO
ASST PCB MEGA STE/4 W/M SWD
ASSY PCB t\dEGA STE/4 w/M AUS
ASSY PCB MEGA STE/4 W/M SWF
AS9T rcB MEGA STE/4PERITEL FRA

PART NUMBER

cA4A0677-207
cA4æ677-202
cA4Wn-203
cA400677-205
cA4AM77-?16
cA400677-?ß7
cA4W6n-208
cA40Mn-209
c&40o677-270
cA4A06n-217
cA4A06n-272
c/^400677-214
cA4N677-?2n

PART NUMBER

cA(0fÆ,n-frL
c*4006n-frz
cA4A0677-ffi3
c&4æ6n-frs
cA4{nÉn-ffi
c&4o06n-ffi7
cA4fÆr,n-fr8
cfuû0ÆÆ,n-fr9
cfu4006n-570
cfu4006n-sfl
cA4AMn-stz
cil4006n-fl4
cfu4006n-52ß
cA4AO6n-ffi
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4 MEGABYTE MEMORY-WITH COPROCESSOR

ITEM

9
9
9
9
9
9
9
9
9
9
9
9
9

CONTROLLER BOARDS

DESCRIPTION

ASSY PCB MEG ASIT,/ 4 W/M USA
ASSY PCB MEGA STE/4 W/M CAN
ASSY PCB MEGA STE/4 W/M UK
ASSY PCB MEG AS"TE,/ 4 W/M GER
ASSY PCB MEG A SlT,/ 4 W/M TTA
ASSY rcB MEGA STE/4 W/M NET-UK
ASSY PCB MEGA STE/4WIM NET.FRA
ASSY PCB MEGA STE/4 W/M SPA
ASSY PCB MEGA STE/4 W/M SWG
ASSY PCB MEGA STE/4 W llv.dMÐüCO
ASSY PCB MEGA STE/4 W/M SWD
ASSY PCB MEGA STE/4 W/M AUS
ASSY PCB MEGASTEI4W/M SWF

DESCRIPTION

HDD ASSY I/F I5T.1 / 2/ 4

DESCRIPTTON

K/B MEGA STE USA
K/BMEGA STEUK
K/B MEGA STE FRA
K/B lvfEGA STE GER
K/B MEGA STE ITA
K/B MEGA STE SPA
K/B MEGA STE SWISS
K/B MEGA STE SWD
MOUSE ST/STE/MEGA

PART NUMBER

cA4A06n4¡7
cA4ffi6n402
cÑ4006n403
cfu4006n4¡,5
cA4A06n406
cA400677407
cA4006n408
cA4N6n49
cil4æ6n470
cA4A06n4l7
cA4Mn4t2
cA4æ6n414
cA4ffi6n42n

PART NUMBER

cA200s3ilo1

KryBOARD/ITOUSE ASSEMBLIES

ITEM PART NI.JMBER

' cA400732AOt
cA40073?Ã03
cA4Nf732ûgt
cA(ûCn32A0s
cA400732ûM
cA40073?Ã09
cA400732470
cA400732412
cA070025
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POWER SUPPLY

ITEM

DISK DRIVES

ITEM

MEMORY

ROM SETS

PART NUMBER

c103704.001

PART NUMBER

c302074{,01

PART NUMBER

C44100960{03
CA',1100960402
cÁ,40096Gm1

PART NTJMBER

cA400857401
cA4008s7{03
cA400857404
C4,r100857{0s
cA'4008s7{06
cA400857409
cA400857{10
cA4008s7412
cA4m857420

DESCRIPTION

FDD lMB 3.5" SONry W/LED

DESCRIPTION

PSU PHIHONG IISM 5341 FCC

DESCRIPTION

ASSY SIMM MODULE 512K X 8
ASSY SIMM MODULE lMX 8
ASSY SIMM MODULE lM X 8

DESCRIPTTON

ASSY IC TOS ZO5 USA
ASSr IC TOS Zos UK
ASSY IC TOS ZO5 FR.A,

ASSY IC TOS ZO5 GER
ASSY IC TOS ZO5 ITA
ASSY IC TOS ZO5 SPA
ASSY IC TOS Zos SWG
ASSY IC TOS Zos SWD
ASSY IC TOS Zos SWF

TEM

11

11

11

11

11
7t-
11

11

11
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INTEGRATED CIRCUITS AND COMPONENTS

ITEM PART NUMBER DESCRIPTION

u004,u00s c30æ17-001lc SRAM 8K x 8 85NS
u008,u009 c301&tG001lc CTRAM 8K x 8 35NS
U007 C3982&001IC 68000 PLCC tól'¿frfZ -( o 2 3 2

u40s c02602ù0021c tnzFDD coNTRoLLER
- uB02 j lr- \ crotzralollc Mc688s1 tíÌvllJz

U501 C30170$001IC, , ' " , ? ?, IMP GLUE CUSTOM TT -t. /^  M u

U502 C301712-001IC.. SHIFTER {'.i,,t,l.,)
uA3 C301899001IC PAL 16R4 /

uA2 , C301901-001IC PAL ?rr-8
- uB0lil'i,, \ ) c30190&001lc pAL 16L8

u6 c3019@001IC GAL 22Vt0
v72 C30190ffi1IC PAL 16IA
u3 c301906,001IC GAL ?2V70
u2 c301907401IC PAL 16R48
u904 c30190&001lc PAL 16L8A
1J407 C301909401IC GAL 22Vt0
u306 c398106401lc Mc68901 PLc( - '1 o 2 6 t
UA04 C39810*æ1IC 7ß5C3010 MFIZ
ull C30189&001IC GAL 22V70
U,(104 C398739{OIIC DlvfA
V?ß5 C101643 :,. ;: : I :,' IC CUSTOMSTBLITTER
2t c301020{01 BATTERY 3.6V
:l ,lO.'l n,^)o., ,,) t',,r,,
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SEPARATE ROMS

ITEM

11

11

11

11

11
11
11

11

11

11

11
11
11

11

11

11

11

11

CABLE ASSEMBLIES

DESCRIPTION

ROM MEGASTE TOS ZO5 E USA
ROM MEGASTE TOS ZO5 O USA
ROM MEGASTE TOS ZO5 E UK
ROM MEGASTE TOS ZO5 O UK
ROM MEGASTE TOS ZO5 E FRA
ROM MEGASTE TOS ZO5 O FRA
ROM MEGASTE TOS ZO5 E GER
ROM MEGASTE TOS ZO5 O CER
ROM MEGASTE TOS ZO5 E ITA
ROM MEGASTE TOS ZO5 O TTA
ROM MEGASTE TOS ZO5 E SPA
ROM MEGASTE TOS 2.05 O SPA
ROM MEGASTE TOS ZO5 E SWF
ROM MEGASTE TOS ZO5 O SWF
ROM MEGASTE TOS ZO5 E SWG
ROM MEGASTE TOS ZO5 O SWG
ROM MEGASTE TOS ZO5 E SWD
ROM ildEGASTE TOS ZO5 O SWD

DESCRIPTION

ASSY CABLE HDD MEGA STE
ASSY CABLE FDD MEGA STE

DESCRIPTION

ASSY CABLE HDD/LED 18OMM ì'ELLOW
CABLE PWR ASSY 15OMM DISK DRNTE,
ASSY CABLE PWR/LED 55OMM GREEN

PART NUMBER

c30201&0021C
c3020190021C
c30202&002IC
c302Ã27-ffi21c
c30n22.002IC
c302023.002rc
c302024.0021c
c3020?5.0021C
c3020?é.002IC
c30z0z7-æ2tc
c30202&0021C
c30202r0021c
c30æ3G00zc
c302031-002IC
c30n3L0f.2IC
c30æ3!002Ic
c30203+002Ic
c30203F002IC

LED ASSEMBLIES

ITEM

PART NUMBER

cA40033s{02
cA.400336402

PART NUMBER

c440036s-002
cA400y72Æ7
cA400365{03
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I UECHANIcAL ASSEMBLIES

ITEM PAKL NUMBER DESCRIPTION
I

7 C3OO839{02 VME FILLER PANEL W/SERI,AL HOLE
1 t7 C3076É.3-002 VME FILLER pNL MEGA STEI ca4004r&001 Assy cABLE DBe(w/coNN scREw)

ZL C3015ó2.001 BTM CÁ,SE MEGA STE
T2 C3OO&Ttroz COVER HDD ACCESSORY MEGA STE

CA4W477-æ2 ASSY VÀ4E FILLER PANEL MEGA STE10 8îåäitr' åüii8å,i:Bffio?*
C3018941-001 BRKT RETAINER LED

I c3w747-002 COVER HDD ACCESSORY MEGA STE
C3OO83'OO1 SHIELD HARD DISK
C3OO&11-OO1 BRKT HARD DTSK
CO7ú72 RUBBER FOOT
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SECTION NINE

GLOSSARY OF PART NAMES AND TERMS

Bus Enor

CPU

DMA

DMA Controller

Exception

Halt

GSTMCU has asserted BERR to inform the processor that
there is a problem with the current cycle. This cóuld be due to
a device not responding (for example, cpu tries to read
memory but the Memory Controller fails to assert DTACK),
or an illegal access (attempting to write to RoM). A bus error
causes exception processing.

the 68000 microprocessor.

direct memory access. Process in which data is transfer¡ed
from external storage device to RAlvI, or from RAM to

9xt-ernal - storage. Transfer is very fasÇ takes place

þd_ependent of the CPU, so the CpU can be processing while
DtúA is taking place. Gsrlvfcu arbitrates the bus betwãen the
CPU and DMÁ,.

+l1n proprietary chip whidr controls the DMA process. All
diskl/O goes through this device.

a state in which the processor stops the cu¡rent activity, saves
what it will need to resume the activity later in RAil4 fetches
a vector (address) from RAM and starts exeorting at the
address vector. when the exception processing is dóne, the
processor will continue what it was doing before the

can be caused by intemrpts,
. See also Section Twq Sptem

ore detail.

state in which the cPU is idle, all bus lines are in the
high-impedence state, and can onty be ended with a RESET
inþut This is a bidi¡ectional pin-on the cpu. It is driven
externally by the RESET circuit on power-up or a reset button
closure, and internally when a double bus fault occurs. A
double bus fault is an error during a sequence whictr is run to
handle a previous e*or. For example, if a bus etror occurs,
and during the exception processing for the bus eror, another
bus e¡ror occurs, then the CPU will assert HALT.
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HSYNC

Intermpt

GSTMCU

MIDI

Modulator

PLL

MFP

ti^iog signal for the video display. Deterrnines when the
horizontal scan is on the screen, and when it is blank
(retracing). The synchronization (approx. every 63
microseconds) also is encoded onto IPL1 ,2 as arr intermpt to
the CPU.

a request by a device for the processor to stop what it is doing
and perform processing for the device. It is a $pe of.

exception. Intermpts a¡e maskable in softwa¡e, meaning they
will be ignored if they do not meet the cunent priority level
of the CPU. There a¡e th¡ee priorities: the highest are MFP
internrpts, then VSYNIC intermpts, and lowest are FISYITIC
intermpts. Intermpts are signaled to the CPU on the Intermpt
Priority Level inputs (IPLC2). See Theory of Operation, Main
System, MFP, and GSTMCU.

Atad proprietary chip which handles atl RAM accesses. See

Theory of Operation, Main System and Video Subsystem for
details.

Musical Instn¡ment Dgitat Interface. An electrical sta¡rdard
by which electronic insbr¡ments communicate. Also, the
logical s¡rstem for such communication. In the MegaSTe@,
consists of a 6850 communications .hip, driver and receiver
chips V4IßM, 741f,05, and PC-900 photocoupler), and an
MFP intern¡pt channel.

Multi-function Peripheral, also 68901. Internrpt control,
timers, and USART for RS232 communication. See Theory of
Operation, lvlain Syætem.

device.which combines video sþals RG,B, VSYlrlC, and
HSYI{C into a composite signal for monitors requiring this
tlpe input, and also modulates thÍs signal, combined with
audio, onto an RF carrier for ouþut to a television.

Phase Locked Loop ia a circt¡it which locks the horizontal
sync sþal onto the color burst reference frequency for
accurate color on the T.V. Without this circuit, colors on the
T.V. become unstable, flickering or shifting about on the
screen.
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PSG

RS232C

7n2

68s0

68901

Superwisor Mode

User Mode

VSYNIC

\Tn749

Programmable Sound Generator, also YNI2749. Yamaha
version of General Instmments AY-&8910. Has two 8 bit I/O
ports and th¡ee sound channels. Used in parallel port and
audio.

Electical standard for serial digital communication. Also the
phpical and logical device which perforrrs communication
using this standard. ln the ST@ computers, consists of the
MFP, PSG, 14æ, and 1489 chips.

Western Dgital Floppy Disk Controller.

also ACIA (Asynchronous Communication Interface
Adapter). Interfaces between 8 bit parallel bus and serial
communication bus. In the ST@, there are two 6850s, one for
keyboard communication, and one forMIDI communication.

see MEP.

state of the CPU in which it is allowed to access all ha¡dwa¡e
and Rq,M locations, a¡rd perforur some privileged
instn¡ctions. Dete¡rrined by the state of a bit in the Status
Register. The operating system operates in supen'isor mode,
and switctres to user mode before passing control to an
application (although the application can enter su¡rewisor
mode if it wishes).

state of the CPU in which certain instn¡ctions and areas in the
memory map are disallowed (resulting in. a privilege
vÍolation exception if attempted). See also SUPERVTSOR
MODE.

siæal used for vertical synduonization of CRT display
device. Occr¡rs atT0[lz (monochrome), or 50 or 60llz color.

see PSG.
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SECTICN CòIE

n{TRCUJCl'ICN

The 520SI a¡rd 1O40SI are iesiEned as integrated units witir
keyboard, processor/ rprnory, illd I./0 control i¡ one pac,kage. The

52óST has 520 kbytes $24,280 exactJ-y) of FÀM, a¡rd the 1040SI has
1040 kbyres (1;048,568) of RArL The 1040SI has a built in 1

llegabyte flcp¡¡¿ disk drive, hence Uhe full designation is 1040STF
(fÍopp') . eotir 52OSI a¡rd 1040ST are availa.ble witå a mcduLator
tor -t.v. output as an otrrcicn. t4odels with a modulator are
designated 520STI'1 or 1040STFI'1. Early 5209I model-s have no

mcdulator. Current mcdels have circuitry for Fhase locked loop
acded on (Àpril '86) . Newer rcdels will have the phase locked loop
on the priñtei circuit board. Íre 1040ST (F, Flf) has the tr5der
supply j¡tegrated into the paci<age.

The main cqnEÐnents ate as follcws:

52OST:
l'lain board (wi.tVwithout modulaÈor)
Keyboard assenbly
RF Shield (uPPer a¡rd lc¡'¡er)
Plastic case (uP¡ær and 1q¿er)
Mouse

L040sr:
l€in bcard (witVwithout ilìodulator)
Keyboard asseîbly
RF Shield (up¡=r, Løtter, and po,ier suPply)
Pc¡¡¡er suç,ply
Disk dri',ue
Plastic case (uP¡ær and lc*¿er)
Mouse
Phase locked loop daughter board (urits with mcdulator)
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CASE TESTGN

The 5205I upper case has openings for the keyboard and
for Lhe trE+ier indicator LED in the front left corner. (Fig.

The 1040ST case has in additicn' a lens for the disk
busy LED in the mid right siCe of the case (Fig. 1.1b).

Figure 1.1a
52OSI UPPB. GSE

Figure 1.lb
1O4OSI UPPER GSE

a lens
1.1a).
dri.ve
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The left side panel of the 520sI has a slot for the ex¡nnsion
cartriCge (Fig. 1.2a).

mtá teft-siCe panel of the 1040ST has tl¡e cartriCge slot and

tsdo ports for the I1IDI connectors- (Fig. 1.2b) .

FÍgure I.2a
52OSI LEFT SIDE PÀNT.

tàt

in

Figure 1.2b
IO4OST LEET SIDE PAÀIEL

Carlrrcçe
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Ttre riEht, side panel of the 520SI has
joystick/Í'rouse ports (Fig. 1.33) .

The right sice panel of tire 1040SI has a

disk drive. (Fig.1.3b).

slots f cr the two

sLot for the floppy

FTGURE 1.3A
52OST RIGHT S]DE PAI{EL

flIGURE 1.3b
1040ST RIGI{I SIDE PAI.TE

I l¡r* D.',u.
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The 52OgI back panel contains (left to riEht) che resec

but.,on, pcr¡Jer s¡itch, D:C. Ep'der connectcr, MIDI Forts, teLevision
outp¡rt *ìd cnu*r"i sefect tðpU.onafl , monitor connector, prlnter-
ccn¡lector , R5232 (JIrcC€rn) connector, f1opry disk corulector' ârid

Ì:aro disk connector (Fig. 1.4a).
The 10405'¡ back rtne1 contains (lef-u to right) the modem

(RS232) connector, printer ccnnector, hard disk connector' flopçy
disk connector, teier¡ision output a¡:d select switÇh- (otrtionaL),

nonitor c.cnnectorr--luder s¡itcÉ, A-C. Elarer inpulr. and- reseÈ

button. (Fig. 1.4b).

".EO@@ @-æ-ræ''@-æ
I
I

I

\
Vooem

ç
Printer

:l"l'ii o ,, ,-''' g 'cnI rard Drsk i I llon or

ç¿ \9 
" -e'ev sron

?4¡¡9¡ ::OCOV O|SK

l
I

tlt
Mid¡ ln

I
I

Y/
Fiard D¡sk

J3
Midi Out

I
)vlonrtor

a,
\t/

Floppy Oisk

I

\
!locern

Figure 1.4a
52OST BACK PANEL

ræi íælræ-l@o" @
ã

FÍg:re 1.4b
1O4OSI BACK PANEL

t
I

//
lesel/Off i

I

;

2cwer
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POWER SUPPLY

The 520ST has
regulated +5, +L2 

'
ooõet suPPrY can be
åt the undersiCe,

ar +L2v., 30 mÀ' at -L2v'

3 mA. at
at -LZv.

+- L2v. if RS232C is
if F's232 is acti ''¡e '

rhe r-o4osr has ar if i"lï¿t" "å;::il:l?'o1ts)- võrtage should
wer suPPIY has over-
catastroPhic faj-Iure

rted PrimarY'
to*".:Ï*li :iti"3 *:E';: at 5v' ' ' e Amperes ai +L2v '

and:
2-2 A' at 5v'' f 60 mÀ' at +L2v '

acc':ess ) ' 
3 A ;; *st' ' i¿o- *" at +L2 ( during disk

r.o



SECIÍON T/rO

TT]EORY OF OPER.åTION

OVEFð/IEl

The 520SI and 1040 SI sha¡e a cqmþn architecture, ubirtO-'tlfe- '

same LSl chÍp set. th" *"t significant difference is ¡1s ¿{fit-fCIî
of cne bank ot- Si2¡ç ot n¡¡1, 

- tor ã totu.L of IA24K'=i1';e¿eiSF8'

bytesl . except for the additional RAI"I, the diff erencelFÈt*eéir t'he

520 and 1040 are t¡ansFarerìt to software. The haró¿a¡s Í oéh:qE{I

considered u" *nãiã.üõ-oi-á mair systen (central processirigogiti

""a 
ã"pe.rt chrips) a¡rd éeveral Input./OutPut subsl'stanrs.

Fiain SYstsn

* l'1C68000 nnning at 8MIlz
.-ig-*tva" Read-only f{onory (64k in early versions.)
* IO24 Klyte Random Access t'1enory
* Direct llenory Access support
* Systsn timing and Bus control
* Interrupt control

Audio/Video SubsYsten't

* Big4ap¡æd viCeo display, using 32k bytes of RÀ{, retccatà"oiã
any:*irãie in nenory.' titg!" are t'hree display --ToC"t available:

I. 320 x 200 pixe1, 16 color Falette frcrn--512 sel-ections
2. 6û x 200 þixer, 4 col,or paLette frcrn 512 selections
3. 640 x 400 Pixel, rnonochrcrne

* Monitor interfacä: KB, t4onochrqne, Con¡nsite (Str''l a¡ld STFI'I

only)* Rudio outPut: prcgranuna-ble sor:nd chip
* Television intèrface (SI1'l and STFII only)

Ingrt./OutPut SubsYstsns

* Intelligent Keyboard witå 2 buttcn mouse,/jcystick interface
* Parallel printer interface
* RS-232C serial interface
* Flop¡¿r disk drive & connector for external dri-ve
* Hard disk drive interface
* Musiø] instrunent neL:work c nrnunication: llusical Instrument

Digital Interface (I'IIDI) .

2.I



Tire main s'/stern i¡cluies
nenory (RCl4 and R-AÍr) , rystçn
Eener-u1 Pur¡nse D4A controller'

the microPrccessing unit'
controf, interruPt controL'

-Ttre 9I's
internal data
MH_2.

MAn] SYSTB\Í

Glue

t{icroPrccessing Unit

use tire l'lotorola MC6800O 16 bit external-'/32 bit
bus, 24 bit ad¿¡ãis b:s microProcessr' rr':nning at 8

.Glue(namedbecauseitholdsthesystemtcgether)issuchan
inportant **e";;t ûrat it is involved i.n nearly s/ery

o¡nraÈion in õ;ä*pÉ";. The functions may be sulcnrarized as

f oLl,c¡,¡s:

ClocxSividers-takestheSMllzclockandoutPuts2Mllzand
500 IGz clccks.

lrdeo tinrng- Blank, DE oisplay Enable) , .vsfncr and lls1mc are

r:sed to generate signall ;;; 'the 
'¡ideo ¿isP+:Y: -T:::'Ìt 

a

äead/¡ir¡"-;äi;i"i-í"-õru" which may be written to contlEure

for_50 or 60 llz o¡=rar:.o" t¿ó"ã uy tÈ" operating systo:tt) '

rnterrutriE prioritl'- interrupts frgm 9" @ and video tim:'ng

are coded into four tev¿i-ãt priority on outPuts IPll and

IpI2 to thre 68000. Tlrese le,¿elÈ correstrþnd t,o no interruptsf
i,1FP intertùei=' t'lSfrqC interrupt' llffNC interrupt'

SiE.ralarrdBusarbitration_Glue&codesaddressestogenerate
chip selecË õ th" 6g50s, ttFP, Et!.A Controller, Prograunable

Sound Generator, Manory ðo"t.ãif.t, a¡ld RC['ls. It receives

sì.gnals rrc* t¡,å urp, tI4A; I'fgnory controll-er, to qmchronize

data transfer. IÈ arbitråt"Àã" bus during Et"fA tra¡rsfers to
prevent cHJ and Et'lA devicãi-ir* i¡terfering witll each ocher

isee u¡¡ belo¡) '

IllegalconditionceÈection4lueassertsBusError(BEER)ijE
certain conditions ur" uioi-t"d, such as writing t'o RCtl'

writing byie sized ¡.a= to - word sized register, or writing
to s/st'ern mqnory when -the Process-::^is in- t':'ser moCe' AIso

cccurs if a device coes ãot respond within tJre rquireO
tinelj¡nit.Forexample,theCHJtriest'oreaofrcrnlngnory
and tbe u*roqr--c"ntroiler coes not assert DTAcx.
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ivlain llenory

l¡¿in menory consists of 192 kb,ytes of RCf4 and one or
c¿o ila¡ks ß!2 (!yte each) of oTnanic RAj'L In addition' the
cartriCAe slot allcws access to 128 Kbytes of RCI'{. All marory is
d.irectly aidressable. The ccmponents of the manory rystem aIe:
RCI,I, ni-!i, RAI-{ buffers. Msnory Controller, ând G1ue. The Operating
Systs¡¡ resiCes mcsti-y i¡ RCI'!, witir ogti.onal segnents loaded.' frcxn
cisk into RÀ!1.

RÀll is organized as 16 bj.t words and nay be _accessed 16 blus
at a ti¡ne or I ¡its at a time. Eve-¡: nr¡Lbered addresses refer to
the hiEh 8 bits of a wcrd a¡d cdd addresses refer to the lcI|J I
bits. RAY is nace up of 2% kbj.". x l chips; in the 520sT Ehere are
L6 chips, giving 512 kþrtes, whil-e in the 1040sT there is an

additionat ¡ant< o¡ 16 chips, giving R¿ro tiÍnes the manoryr :9[
rvJryte.

Systsn memory (prÍveliged acceçs)
Ic¡r¡ bank

080000-OFFFFF high bank (1040 onJ.y)

ìtcte: the first I bltes of RCl4 are map¡æd into addresses
These are reset vedors which *åe 68000 uses on start=úpi-'

Ttre Qcerating systam is lccated in sÍx 32k x I RSf .ctq¡s in
current veisions lfSAXl. Scme early versions of the 520Sf; have
cnfy tr¡o 8k x 8 boot P.Ct4s (16K) , and load the o¡ærating qFsterr
f rcm A:.sf into R¡rt. E\¿en if ti:e O. S. is in RCi'I, i.f a boot disk^ is
in tjre flopgz at Þc.r.¿er-on, tìe o. s. wilL lcad j.nto R¡'lU and take
conÈrol-.

RAM nønory naP:
000008-000800
000800-07FFFF

RCt'l menory naP:
high,lo.r
u4,AJ
u3,L6
u2,u5

rg2k
FCOOOO.FCFFFF
FÐOOOO-FDFFFF
FEOOOO-FEFFFF

16k
FC0000-Fc4000

l'lsnory ControlLer-tslakes addresses frqn the address h:s a¡¡d

converts Eo Rq¡ Address Strobe (RAS) and Colr¡nn Address Strobe
(CAS). AlI RAII accesses are ccntiolled by this Atari ¡:ropriet:'ry
ci:i.pr which is p,rcgrannaole for up to 4 l4egabytes of nenory. The

Opeiating Systsn determj.nes hcr¡ much msnory is present and
picgrerns-Uhe tlenory Controller at !s¡q¡-up. T-.h9_Msnory Controller
retieshes tfe q¡cralnic R.At4s, load the Video Shj.fter wi"h display
data, a¡rd gives or receives data ouring direct' mqlor!' access
(Dt'fA).

Gl-ue--decodes aidresses for RAI'I and RCf4 and asserts output
s:.gnals Co enable ¡-hese &'¿ices (also iecoCes aadresses for most
haió¡are registers to proviCe chip se]ec¡s, as well as many other
functicns. See Glue cescr:.pticn a-bove. ) .
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Direct Memory Access

Di¡ect menory

ed to or frcrn msnorY

For examPlet l-n

s a oifference: as e

El',!A chiP, the Ef'lÀ

hvte is ready Èo U :ral kncv the byte ls
óniro[er wi]'f a'sser' rãican store t'ç to.32
availa.ble or has been -if 

ttr" 68000 is uslng
kvtes in i¡ternal nsn

úe b:s, and the E!!A co n"mory' Data maY i:e

ingrt f rcm the por oi slcx'i:ng do^¡n Ehe

transfer speed'

MFP InterruPt Control

The 68901 MF" h

calculate the addres
Ttre interflJPts

Cetêc+. (l4ONOl€N) ,

IÐINT) , Parallel
disPIaY line), 6

tiners. ,.^^ .ìnrarrrrrìtS- The CHI can also poll
ìqot all L/O operations r':se interruPCs'

the l¡j? while waiting for a¡r oFeration to ( Iete'
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The ù{I:lÐ has Éour E:'mers, usei cY che Operating Ð'stem
Íor event trmj.ng and usei by 'ùe PS232 port for trangnrt ¿nd

recei'¡e clocks.



ÀI]DIOAIIDÐ SLIBS/STEU

TheviceoSubq¡stenconsistscftheviceodisplaynìgnory,tLtÊ
r4eno4z ccnrrolleî"tiË; ;;;il;.i- ..ntrol chj-p (viieo shifter)'
sc,rne ciscrete ó*çon"''ts ùo d;; the viceo culput' ild an RF

riaduraror (srilîåËä;: 
--rtt"-'ã"¿io subrystem consists of a

prcgrarmable sou¡ro Generator- cñip witrt ã transistor output

arnPlif ier.

ViCeo Shifter

¡r Ttrere are 16 color ¡nlette registers
are ö--;--u.s-ea in rcni resolution' 4

fesolution, and only one rs used in hiEh

#i;'Ëii-ö' ot 
- 
resi=t1?r3. tã 

i"iäl"ir'TË:
x8x8=Sl-2colors'

hich is Aispfaye¿ is taken frcn' the

getting'intoäãtion frcrn each lcaical plane

deo displãV *=nol beLcr¡) ' The sirifter will
êÉ€Þut thã,red, g.""r.,, a'¿ Uiuã'fevefs-specified by that paletÈe;

tîôEe there are thiee cutputs fãì ã"n color. Each output is either

õffor off. -Ttrus, trre n¡.6be, oi-possì.bre outPut revels is 2 to the

3rd porier = 8- 
'Ére three ootp"li-ãi:. tyn ã..thrrough a resistcr

netwcrk to pro¡nrtion the uorüðã level to, -ive I equal steps' In

nonochrcrne nrcde, the color p"iãtl"t are [4assed and Èhere is a

se¡araÈe outPut.

Viceo DisPIaY l4ãrory

Dispray llsnory ¿ with tìe physical

screeJt origin lccat rner of tlre screen'

Display IIEnory is ccn (hiEh' medir'm' or I*¡
resolution) Icgical b/ 16 bit vrorcs

into contiguous msn sþ'rto chvsical plane

startíng ar, a 256 by t 
"' 

.t"tii'ng adCreès of

display rsnory is. P ^ 
troll-er's Vj-Ceo Base

}.ddressregisterbvtheope-ratingSY-S!e,norappticat'ion.Th,e
t4anory con.ráii". 

-íiir load-dGeíuy.lnrolmation into the video

Shifter 15 bits at a time, -å*lñã-viã"o ShifÈer will deccCe this

information co generaa" u ."iiar oisptay ,stream- rn monochrcrne

n',cde, each bit rePresent= f pi*ãf on or off' In color' bits are

ccmbined frcrn eacir plan" cotËäiã.ã|"-t¡t" correct level of red'

nt"*i.o|Ë.31ii;, j¡ ro¡ resolurion (4 pranes) 4 words are roaded

lnro the Viiäo Shifter f"r áããn-*ãta (I'6 pixels Cisplayed on the

screen. Tre ViCeo shifter "o*¡lné= 
bit o frcrn each word to form a

lour bit number (o-L5) , *ãËuies t'le color f rcnr t5e palette

referenceoUV-t¡tutn*i,.'t"'g'0101=5,'usecolorfrcrnpal'ette
resisrer 5) -Tu*"ünü;;ãi"; íevels, th€n takes bit r frcrn each

plane a'd outputs the c¡Ior 
-f;; 

the palette ref erenced b1' throse

Éour bits' etc.
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Glue

Glue proviCes t5.ming controL to t}re Memory Controller,
viCeo output, a¡rd monitor,/RF outPut. VS/NC input co the
l1=nory Control-fer causes the starting address of the ösplay
rsnory to be reloaCed j.nÈo the add¡ess counter iuring verticaL
blanking. DISA"Ày ÐIÄBL,E (DE) tells the FrenorJ Controller and
r/ÍCeo Shifter Lhat a display line is being scanned and data should
be loaded rnto tlle ViCeo Shifter. BIÀNK shuts off the video outPut
frcxn the ViCeo Shifter during periccs when the scan is not in a
displayable part cf the screen. \¡SYNC a¡rd HSY|IC both go to l'Ìre
moniEor cutput a¡d RF modul-ator. Ttrese signaÌs qmchroniZe rnr
npnitor or T. V. verticaL a¡rd horizontal steep to the öisp-Lãf
signal.

Msnory Controller .

In addition to the inputs frcrn Glue mentioned abo-Ve' tbEse
are two output control signals asscciated wj.th viieo. Dq€ strqþes
iata frcro.display rnernory i¡to tlre ViCeo Shifter. O4PCS (cofor.nao
select) is acti.¡e orùy when changing the coi-or attri.h¡tes in.. tÀÊ
color FaJ-ettes. , .'

Sound Slnnthesizer

The 812149 Frcgrannralcle Sourd Generator (PSG) prcduces music
synthesis, sound eifects, a¡rd audio feeoback (e.9. aJ.arms and key
cLic.ks). Tlre cLock input ls 2 l¡trlz; the frquency resEþnse range is
30 tiz to 125 Klz. There are three sound channeLs outPut frcrn tire
chipr which are mixed and sent to the monitor speaker.

The FSG is a-lso used in the q¿stanr for varicus I./O fu¡rctions
relating t,o printer Fort, disk drive, êDd R5232.

Video Interface

The B./o ilTes of i.nterf ace are proviied in tire base ST's are
e¡al,cg rets and nonochrcxne. The ST,rl and STFI4 versions have in
addition ccrn¡nsite and modr¡Lateo R.F outputs. The presence of a
r¡.onochrcrne ¡nonitor is ètected try Ehe IONCI,!3N input (when a
rnonochrcne monitor is connecEed, iE will be lcr¡). The possible
cì.splays are:

Ilonochrcrne: single snj.tter fol-l-q¿er amplif ier criving Ehe
output or the V-iCeo Shifter.

FGts: resistor netrwork surns outputs for each color. The three
cciors each have an erniEter fcl-Læer anplifier to drive
outzut.

Ccmposite (SiM a¡rd STFII) : "uhe outputs of L\e snitter
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follo'¡ers are inpuc to.t:'npdrrlator- ?*'- '*h"re 
t.lre '¡ertical

a¡ro horizcntal þc siç-r=îä-ããbã to fornì Þ-he cclnposrte

sig,nal.

Tel-e'¡ision (SfI4

mcdurated onto an

color b'rrst fr
the PPT,' t'tre
Ú-re PPL was cdif icaEion. Oìn . sqTìÎ

earfy versions' a snall iaughter boaro

*i"ion= of the r he viceo shifter'
iust in front of

k ohn.

@
Monitor

1 - Audio Out

2 - Comoosite Video

ã - G"n"r"l PurPose outoul

4 - Monocnrome Detect

5 - Audio ln

6 - Green
7-Red
8 - Plus 12-Volt PulluP

9 - Horizontal SYnc

10 - Blue
11 - Monocnrome
12 - Vedical SYnc

13 - Ground

Figure 1.4
Monitor Port
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INRiTi OUTHJ T SIJB S/STBIS

Musical' Instrw¡.ent Ccnnunrcaticn

The ùlusicaL lnstrLment Digital. Interface (MIDI) al-]c;t'¡s the
integration of clre ST wiLh music slzsnCresizers' - s€quencers' ort{
boxeÃ and. other cevices possessi::.g lttot interf aces. High sFeeg
(31.25 Kilcbaud) asynchrcnous .current lcop seria.I ccnrnuniCation of
reyboard and pro-oran i¡rformaticn is ¡:rovided. Qz tr*o ¡nrts' F1IDI

c[JT a¡rd MIDI Ñ (MIDI ûJT aJ-so suptrþrts t'he optional IIIDI TÍIRU

ñitl . ¡,utr specif ies that data consisL of I data bits preceded by

òne st¡rt bit and follo'ved b1z one stcp bit'
Ccrir,runicaticn takes ptaê r/1e a 6850 ACIÀ. The CFU reads and

writes to Ehe 6850 in resþnse to incerrupts which are passed fron
che 6850 Eo iùe mFP interiupt contlolfer. Ttre q¿stem is interfaced
to .J:e outsice via two inverters cn Ehe transnit side a¡rd an

mZpnot-transistor chip on the input siCe. Ttre input sigrral is
routäd arourd ti:rough two inverters tc the output connector where
it is call-ed MIDI TIIRJ in orccr to allcr,¿ chaining of m:ltiple
devices on the l"lIDI b:s.

l'ao

J¡

Midi Out
1 - Tl-iFU Transmrt lala
2 - Shretd Ground
3 - Tl-iFU Looo leturn
4 - OUT Íransmtt lata
5 - OUT Lcoo Ferurn

Midi ln
i - Nol Conneclec
2 - Not Connecleo
3 - Not Connecieo
4 - lN âecerve Dala
5 - iN Looo ieturn

Figure 1.5
I4IDI FORTS
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Intelligent Keyboard

The keyboard transnits nrake,/br.¡k key scan codes, ASCII
ccCes, rouse Cata, joystick Cata, in res¡nnse tc exrernaL events'
a¡rd tim*cf-iay oata (year, month, ày, hour, ninute, second) in
restrÐnse to rquests þy the CHJ. Conrnunj.cacion is controll-ed on
the main board by a 6850 device and on the keybcard assembly by
the 1l'!Ilz I bit I1D,6301 t4icroccnrputer Unit. Ttre IiD6301 has internal
RÃ]Í and RCl4. Included in RCM are seJ.f-test diaçnostics which are
¡ærformed at pqder-up and whenever the R-ESEI conrna¡rd is sent cver
the serial communication line by the CHJ. The i{C6850 is reao a¡rd
written to ry ûre Gl in res¡rcnse Èo interrupts which are ¡nssed
to the Cl{J by the l'{I? interrupt controller.

Éte 2 Button Mouse is an o¡tc-mechanical de'¡ice with the
follcnring characteri.stj.cs: a resolution of 100 cou¡rts/inch, a
naxi¡nun velccity of l0 inches,/second and a nraximum pulse phase
error of 50 percent. The joystick,/mouse port has inputs for uP,
down, left, right, right, button, left h:tton. The right button
eqq¡+s the joystick trigger, and the left button is wired to the
second joystick ¡rcrt trigger. The joystick has four directions
(up, dch/n, etc. ) and one trigger.

Mouse / Joystickv 1 - Up/XB
2 - Down/XA
3 - Lefl/YA
a - Right/YB
5 - Not Connected
ô - FirelLeÍt Button
7 - +SVDC
I - Ground
9 - Joyl FirelRlgnt Bunon

aaaao
aaaa

ôt39

aaaaa
aaaa

ô731

Joystick
1-Up
2 - Down
3 - Left
4 - Fighr
5 - Reserved
6 - Fire Butlon
7- +SVDC
8 - Ground
I - Not Connected

Figure 1.6
TTCUSE/JOYSTTCK PORTS
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Parallel Interface

The parallel port is primarily iatended as a c.entronies Eype

printer interface, but can -also _be used as a general purpose _ I./O

e"it---c^entronics STRCBE and BUSY are sup¡nrted. . BUsr j.s reao W-t1," 
,Ult "hip. 

Data a¡d strobe signats are output W ttre W12149 PSG

"nip. Iþt ¡1 Centronics pri-nters are ccmEEtlble with this Fort-
ft"' curreni lcading on thé daÞ lj¡es should not exceed 2.3 mA.

liÀi= corres¡nnds Éo a 2.2k ohm resistor pr:]I-up on tåe printer
side. )

The ¡nrt ca¡r be progranned to be in¡ut or outPut' The ry
chip is i*ä air*tly by tËe CEU, wiÈh Glue doing address decode

to provide chiP select.

Printer
1 _ STROBE
2-Data0
3-oala1
4-Oala2
5-Dala3
ô-Data¿
7-oata5
8-Data6
9-Dara7

10 - Not Connected

aaaaaaaaaaaaa
aaaaaaaaaaat.
25 ¿¡ 23 ¿2 2' ¡0 19 'g '¡ '6;'::lti.:ì¿

t!-¿

11 _BUSY
12-17 - Not Connected
18-25 - Ground

Figure 1.7
PRt¡llffi. FORÎ
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RS232C Interface

I .O 11 12 13

\

Modem
1 - Protective Grouno

2 - Transmitted Data

3 - Received Data

4 - Fequest to Send

5 - Clear lo Send

ô - Not Connected

7 - Signal Ground

I - Data Carrier DelecÌ

c-19 - Not Connec:ed

ão - 0"," Termrnal Ready

21 - Not Connecled

22 - ?i¡g lndicator

àz-zs - Not ccnnected

Figure 1.8
F^S 232 FORI
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Disk Drive Interface

The sT conrputers have a built-j¡ flcpg¿ disk controll-er (a

Western Digital í-l'lZl and lcgic for sel-ec'.ing up to two single - or
Couble siáed d¡ives. the 1O¿O ST has one h:ilt-j.n flcppy Cisk
dri,¡e a¡ld -orovision for one extern¿l- cisk drive. Ttre Víe-stern

Oiãttuf ,ntjfiiz ControlLer sen¡ices bot:: irives. Drive and siCe

seíection i.s Cone b1z outputs on the w2L49 FSG chip' The GJ reads
a¡rd writes to üle 1772 through the iI4A Controller. The L7-12

ini.rirf" the ç1l on the INnt. 1ine, via the IvlF? interrupt
controlier. Ttre 1172 accefts high levef conrralds, such as seek'
for¡at track, wri|e sectoi, read Sectcr' etc. and passes Cata Co

the llllA ConËroller (see EI'14 controller '.:riier l4ain System' above,

for detåi1s on EÎ"!A transfer). Ttre 1772 interruPts the CHJ when tire
operation is ccmplete. Ére C^Hl is freec frcrn much of the cn¡erheac
of disk LzO.

I Floppy Disk
1 - Read Data
2-Sìde0SeìecÌ
3 - Loçrc Ci'ouno
4 - Index Pllse
5-Drrve0Selecl
5-þrrvelSelecl
7 - Logrc Grounõ
8 - Motor On
9 - Direction In

1^ 
- 

qtê^

r1-\/VrrteData

Figure 1.9
FI,OPHT FORS

12 - Wrile GaIe
i3 - 

rrack ô0
14 - '/Vrrle Protecl
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Hard Disk Interface

The hard disk dri,¡e interface is proviieC Lhrough the DI{A

concrolLer; tåe hard disk control-le¡ is off-bcarc and is
i:oard and is sent cs¡ru¡ands via an SCSI-like (Small Carputer SYSten
Interface) conrna¡rd paraneter hJ.cc.k. Data is tra¡rsferreo via EM¡.
r,.iritíng to the erEernal control-ler causes IIDCS (Ilard Disk Chip
Select) to go 1o¡¡ and CAI to go hlgh. DI',!A transfers are controlLed
Þy che externaL ôevice. 'w-hen cata is avail-a.bl-e' or tie Cevice is
ready to acce¡t Cata, I1DRQ will be drj.ven high by the external-
controller. The El4A chip mr:.st res¡nno within 250 nanoseconds with
ACK (lcn¡) Èo ackncvledge that cata is on the bus or has been reao
frcrn the bus. Ttre F{enory Controller feeds cata to cr accepts Cata
frqn the Et'14 Controller. Transfers can take ¡ilace at up Èo 1
I'þrte./second.

I Hard Disk
1-Data0
2-Data1
3-Data2
4-Data3
5-Data¿
6-Data5
7-Data6
8-Data7
9 - Chip Setect

10 - lnlerrupt Request
1 1 - Ground
1 2 - Reset
13 - Ground

Figure 1.10
HARD DISK PORT

aaaaaoaaaa
aaaaaaaao

19 '3 '7 '6 l5 r¡ ',1 :2 t1

'1 4 - AcKnowiecçe
1 5 - Ground
16 - Al
1 7 - Ground
18 - ,ieaci \/Vrte

19 - Data Secuesi
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S/STL\ ST¡RÎ]P

After a RESÐI' (porer-up or reset button) Lhe 66000 wilL star"-
executj.ng at tjre aCoress ¡ninteo Eo by locations 4-7 ' which is RCll
(GJ-ue *ãps 8 b1'tes of RCll at FC0000-7 i¡to the adCresses 0-7) '
Lccaticn'O0OOO4 points Eo the start cf the operating systen lode
i¡ RC{"l (FCOOOO-FEffff l . The follcn¿ing squence is the¡ executed:
1. Perfor¡n a reset, instruction (outputs a reset pulse) '
2. Read the longWord at cartriCae address 840000. If the Cata read

is a ,lnagió nr¡nbern, execute frcm the cartrioge (diagnostic
cartriCae takes over here). If not' continue.

3. Greck fõr a warm s'.¿rt (see if R.AIvi lccations were prevlously
written)/, i¡itialize the manory controller, âfid continue
rr.:nning the application which was rr¡nning before the reset ii
it was a warm stert.

4. InitiaLize the PSG chip, deselect disk drives.
5. Initialize color FaLettes and set screen aCdress.
6. If not a 'Jarm start' zero menory. I

7. Set up oFerating system variables in R.ê]1-

8. SeÈ up excePEion vectors.
9. Initialize MFP.

10. Set scree¡ resolution.
11. AttsnPt to booe floPÞ¡; atterpt tc boot haro disk; run

prcgran if succeeded.
12. fi nõ boot disk, the 16k boot RCM version wilJ- prcmpt the user

to insert t_he systsn disk. The fr¡Ll 192k version will br!.ng
up thre &sktoP.
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SYSTÐ\i MRORS

The 68000 has a feature caLled exception processing, which
takes place when an interrupE or bus error is indicateo by
externaL logic, or when iåe Cãl detects an error internally, or
when certain types of instructions are executeo. An exception wiLL
cause the GU to fetch a vector (address Èo a routine) frcrn RA¡l
and start processing at ti:e routine pointeci to W the vector.
Exception vectors are initialized by the operating sr/st^$. Útose
exceptions which do not have legitimate cccurances (interrupts
being legitfunte) have vectors pointing to a general purFose
routine which will display sqne number of bombs shoring on thre
screen (mr¡shroqr'¡ clouds in older versions of disk loaded operating
system). The nunber of bombs eguals the number of the excep'Eion
v¡hich cccurred.

Systan errors may or may not be recoverable. Errors in
loading fiLes frcm. disk wilL cause the systa.n to crash,
necessitatlng a reset. Verify the öskette and disk irive before
attenrpting to re¡nir the ccmputer.

Nunber of bqnbs and meaning
(t'þs. 26,28,30, and 64-79 will not bomb, as threy are legitimate.)

2 Bus Error. Glue asserted brs error or CHI detecteC an error.
3 Address Error. Processor atternpted to access word or long word

sized daf¿ on an odd add¡ess.
4 Illegal- InstructiorL Processor fetched an instruction frcrn RCi'l

or RA-1"1 which was not a 1egal instruction.
Zero Dir¡ide. Processor was asked to perform a division [z zero.
Crk Instruction. This is a legal instruction, if software uses
this, it mu-st install a handler.
Traçv fnstruction. See û¡k j.nstruction.
Priviledge Violatlcn. qJ was in user mcde, tried to access a
Iocaticn in sr4=rvisor address sFace.
Trace. ff trace bit is seÈ in the status register, the CHJ will
execute tJ:is excepEion after every i¡struction. Used to debug
software.

10 Lj¡e 1010 tnuJ-ator. GJ read pattern 1010 a.s a¡r instruction.
Provided to allos rser to snuJ-ate his or¿n instructions.

11 Line 1111 Þnulator. See Line 1010 Enu1ator.
I2-?3 Unassigned, should be no occurrence.
24 Spuricus fnterrupC. B:s error during interrugL prccessing.
25-3I Autovector Interrupt. Even nunbered vectors are used, others

shouLd have no occurrence.
3243 GAP fnstruction GJ read instruction which forced

exception processing.
64-79 MFP interrupEs.
80-255 User interrupts.

5
6

7
I

2.16


