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SECTION ONE
INTRODUCTION

1.0 OVERVIEW

The latest enharncement to the Atad® ST™ architecture is the Atart FALCONG30™ system.
The system is comprised of an integrated housing which contains the CPU, System RAM,
Floppy Disk, Optional Hard Disk, modular k Doard, and Power supply. A detachable
mouse is also included. The system is ccmpatigfe with previous designs including the STE™,
and MEGA STE™,

The basic system is shipped with 1, 4, or 14 Mbytes of RAM, 512 Kbytes of ROM, 2 Mbyte
{unformatred) Floppy Disk Drive, and high speed Motorola® MC68030FG™ CPU ruaning
at 16 MEz. FALCONOQ30 also offers system expansion via an internal expansion connector.

1.1 SYSTEM FEATURES

Basic system features contained in the FALCONO30 are as follows:

» MC68030FG Microprocessor running at 16 MHz

* Optional MC68881/MC68882 Coprocessor running at 16 MHz
o1 4 or14MB RAM

* 512 KB ROM

* Graphics Coprocessor (Blitter)

e ST™ VGA, True Color, and Programmable Video Modes
* Digital stereo sound

* Digital Signal Processor

» Parallel Port

¢ One RS232 Port

o MIDI [nterface -

* Cartridge Port

s Externat SCSLIL DMA Port

«STE Compatible Joystck ports

«LAN Port '

« 314" 2 Mbyte Floppy Drive (unformarted)

 Internal Optionat [IDE Hard Disk

+ 10C DPI Mouse

» Real-Time Clock

* Expaasion Port




1.2.3 LEFT SIDE VIEW

The left side of the FALCONG30 coatains the cartridge port and gafie ports A and B. See
Figure 3.
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1.2.4 RIGHT SIDE VIEW
The right side of the FALCONO30 contains the Floppy Disk Drive. See Figure 4.
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1.2.5 Bottom View

The bottom of the FALCONOJG contains the Mouse/ onst:tck: and: onsackconnectors. See
Figuze 5. | _  Fan  Mouse/ ]'oysuck |

/J'oysack R

Figure 5
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1.3.1.3 Operational Characteristics

-

Output

Characteristc

Pezk Current:

+5 VDC peak current of 10
amperes for not more than 10
seconds with +12 VDC output
at full load.

+5 VDC Set Point:

The +5 VLXC ourput must be
setto +5.050.1 VDC with a

+5 VDC output having a load
, of 4.0 amperes.

Total Output Power: 37.4 watts

Effidency: 55% munimum at full load,
minimum frequency.

Hold Up Time: 10 milliseconds at 100% load
and nominal input voitage.

Switching Frequency: | 20 KF1Z (punimum)

Temperature 0.04% per degres Centigrade

Coefficient:

Power On Delay Lime: | 150 milliseconds (mazimum)

Short Circuit The power sutiilly should

Protection: switch off withm 20
milliseconds

Overshoot: (5% of the nominal cutput
voltage) at turn on and off with
the outputs not exceeding the
limut.

Operating G to +50 degrees Cenngrade

Temperature:

Operating Humidicy: | 20% to 9C% Relatrve Humudity

Q to 3CC0 meters

Operating Altitude:

tn




SECTION TWO
THEORY OF OPERATION

2.0 OVERVIEW

The section discusses in general the components which make up the FALCONO30 system and
how they interrelate with one another. This will give you a basic working knowledge of the
system’s architecture necessary to repair most hardware fathures which may occur. Other
sections are provided in this manual to aid in use of diagnostics and troubleshootng
techniques. The system is divided into three main categories. Main system, Audio/Video
Subsystem, and I?O Subsystem. Each category will be covered separately along with any
other comporents that may lie outside that section as it relates to that section’s function
within the system. .

2.1 MAIN SYSTEM
The components which ma'e up the main system are as follows:

* Mortorola MC6803CFG Microprocessor
* Optional Motorola MC68881/MC68882 Coprocessor
* 512 Kbyte ROM
1,4, 14 Mbytes RAM
« COMBO IC ’
- Memory Control Unit (MCU)
- Clock Dividers
- Interrupt Priority and Iegal Conditon Detection
- Chip Selects
- Paddle Circuitry
- Joysuck Circuitry
- Light Gun Circuttry
-BLITTER
* DMA Support SDMA IC
o Real-Time Clock (1287 IC
« System Timing and Bus Control (SDMA)
* Configuration Switch (856, S57)-

2.1.1 MC88030 Microprocessor

The Motorola MC68030FG is a 32-bit enhanced microprocessor which contains a central
processing uait (CPU), enhanced bus controller, 256 byte instruction and data caches, and a
memory management unit (MMLU). The microprocessor is operated at 16 Mtz

The MC48030FG implements sixteen 32-bit general purpose dara registers, two 32bic
supervisor stack pointers, ten special purpose control registers, 20d separate 32-bit non
multiplexed address and data bus.




Bus Control Signals

Pin Signal Type Description
131 STERM- Input Synchroncus Terminauon mndicates that the
addressed port size is 32-bits and thar the dara
is 1o be latched on the next falling clock edge
for a read cycle. This active lowsignal is tied
high in the FALCONO3C System.
Cache Control Signals
Pin Signal Type Description

122 CIIN- Input Cache Inhibit Input prevents data from being
loaded mto the-MC68030 instruction and data
caches. Thus signal 1s ignored during all write
cycles.

Interrupt Control Signals
Pio Signal Type Description
70,69,68 PLc- Input [nterrupt Priority Level 0-2 provide an
- | IPLI- indication of an iaterrupt condition and the
IPL2- encoding of the interrupt level from a
peripheral or external prionintzing logic. TP1.2-
i1s the most significant bit of the level number.

7 AVEC- Input Autovector indicates that the MC68830
should generate an automatic vector during an
interrupt acknowledge cycle. :

Bus Control Signals
Pin Signal Type Description _

20 BR- Input Bus Request indicates that 2n external device
needs to become the bus master.

16 | BG- Cutput Bus Grant indicates that the MCa803C will
release ownership of the bus when the current
processor bus cycle completes.

17 BGACK- Input Bus Grant Acknowledge indicates that an
external device has become bus master.

Bus Excepuon Control Signals
Pin Signpal . Type Description

34 RESET- Vo Reset 15 used to imitzate a system reset. As an
input the MC68030 is reset. As an output
chl)}wr external devices are reser.

129 HALT- Input Halt indicaces that the processor should
suspend bus activity or, when used with
BERR, that the processor should retry the
current cycle.

130 BERR- Input Bus Error indicates that an invalid bus |

operation is being atrempted or, when used
with HALT-, that the processor should retry
the current bus cycle. :




Pin Signal Type Description
18 SiLE- Iopurt Size is used in conpunction with the AQ signal
to coafigure the"MC68882 for 32-bit
operatioa. SIZE- 15 tied high in the
FALCONG30 system for 32-bit data bus
operation.
21 AS- Input Address Strobe ndicates a valid addrzss on the
address bus and valid signals for chip select
(CS-) and Read/ Write (RF N7)-).
29 CS- Input Chip Select enables the MC68030 to access the
MC68882°s CIRs.
28 R/(W)- Input Read Write indicates the direction of a bus
transaction. A high indicates a read from the
MChH8882, a low indicates a write to the
MC63882.
20 DS- Inpur Data Strobe 1ndicates that valid data 1s on the
darta bus during a write bus cycle.
31-32 DSACKC- Curput Data Traosfer Size and Acknowledge € and 1
DSACKI- indicate the completion of 2 bus cycle to the
' MC48030. The MC68882 asserts both signals
upon the assertion of CS-.
13 RESET- Input Reset causes a reset of the MCs68882.
11 CLK Input Clock 1s the mput clock of the MC68882 ana
is the same frequency as the input clock of the
MC68030. :
4 SENSE- /O Sense is tied high m the FATLCONO30 system
to indicate the MC48882 s present.
10,1617, | Ve Taput Power for the MCG8S82.
27,43,52-
53,61 :
5,6,7,8,9, GND Input Ground for the MC68882.
12,1419,
30,41,51,
63
2.1.3 ROM

One socker is provided in the system for the nstallation of ROM (read only memory) IC.
The total amount of ROM shipped with the system is 512Kbytes. The ROM 15 accessed
through 2 18-bit bus path via the ADDR1-ADDRI1S lines.
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2.1.4.1 System RAM Connector Pin List

2.1.4.1.1 50-in Connector J17

1

CRBbRESEERSRPERDEIGECRDEGEGRTE
SPOBLERCERLBLRLOEEHEBERICE

50-Pin Connector J17

Signal

Ground
Memory Dara 15
Memory Dara 13
Memory Data 11
Groun

Memory Data 9
Memory Data 7
Memory Data 5
Vee

Memory Data 3
Memory Data 1
Memory Size C
Vee

Veeo

Memory Daia 17
Memory Dara 19
Memory Data 21
Vee

Memory Dara 23
Memory Data 25
Groun

Memory Data 27
Memory Data 29
Memory Dara 31
Groun

Pin.

2
4
6
8
1
12

14

16

18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

50

Signal

Veo

Memory Data 14
Memory Data 12
Memory Dara 10
Vee

Mermory Data 8
Memory Data 6
Groun

Memory Data 4
Memory Data 2
Memory Data O
Groun

Ground
Memory Dara 16
Memory Data 18
Memory Dara 26
Groun

Memory Data 22
Memory Data 24
Memory [xata 26
Veo

Memory Dara 28
Memaory Data 30
Memory Size ¥
Vee



2.1.5 COMBO IC

The COMBO IC contained in the FALCONQ30 system iategrates-several functions. These
can be summarized as follows:

* Memory Coatrol Unit (MCU)

e Luterrupt Prionty and [legal Conditon Detection
» Clock Dividers

e Chip Selects

¢ Paddle Circuitry

* Joysuck Circuitry

e Licht Gun Circuitry

e Blitter {Graphics Coprocessor)

2.1.5.1 Memory Control Unit (MCU)

The Memory Controller portion of the COMBO IC takes addresses from the address bus (A1-
A23) and'converts them to Row and Column Addresses for DRAM with RAS and CAS
Strobes. It also generates chip selects for ROM and I/O peripherals. ALLRAM accesses are
controlled by the MCU, which is programmable for up to 14 Megabytes of memory.

Memory size is determined via two configuration pins set in hardware on the Memory
Daughter Board. The Memory Controller refreshes the dynamic RAMs and loads the VIDEL
IC with display data. The Memory Controller produces all of the addresses for video, refresh,
and CPU/DMA on the muluplexed address bus.

2.1.52 Interrupt Mask and Status Control

The COMBO IC in the FALCONG30 system is used both for the masking of interrupts and
the storing of current interrupe status. The interrupt priorities in the system are as follows:

7 (Highest) Open (Bus)

6 . MFEP Interrupts and DSP

5 85C30LAN IC _

4 Vertical Blanking (VSYNC)

3 Open (Bus

2 Horzontal Blanking (FISYINC)
1 (Lowest) Open (Bus)

Hardware within the COMBO IC allows the enabling of interrupt levels:1 and'3 as external
VPA positive edge interrupts. This allows the use of etcher interrupt level for devices such as
the parallel port or IDE port. Hardware is also present allowing the use of interrupt level 5 as
a external negative edge inrerrupt. The COMBQO IC uses the output signals TPLO-IPLZ to tell
the microprocessor the priority of the interrupt being requested.

15




2.1.5.8 BLITTER

The BLITTER contained inside the COMBO IC is a graphics coprocessor designed to handle
the extra burden of graphics video generation on the microprecessor. This section performs
bit aligned block transfers required in graphics generation, which adds to the capabilities of
the microprocessor. The BLITTER section also contains a barrel shifter.

2.1.5.9 Light Gun Circuitry

The light gun causes a
current values of the horizontal and vertical counters. This value can then be read by the
microprocessor to determine the raster position of the light gun.

on the XPEN signal which is used in the COMBO IC to latch the

2.1.5.10 COMBO IC Pin List and Signal Description

B

Signal Type Description
1 BMODE Inpur The BMODE pin 1s used to tndicate to the
' COMBEL IC whether the current bus master

is 2 68030 or 68000 type device. When a 68030
type device is the bus master the BMODE pin
will be pulled low. The BMODE pin is
normally pulled high, indicating 6800C type
bus masters.

65,90,82, | AL-A23 /O This 23 bit bus is used for address. For MCU

68,565,863, it is used only as an input address bus. For

29,24 .17, Blitrer it is used as input address bus when it is

15,12,7, a bus slave or as output address bus when it is

188,185, 2 bus master.

178,177,

170,162,

143,135,

128,126,

121 .

122,127, | DC-D15 /O. This 16 bit bus 1s used for data.

134,142,

176,169,

184,187,

11,15,23,

25,64,69,

91,94 .

186 AS- /O Address strobe indicates that there is a valid
address on the address bus. For MCU 1t is an
input. For Blitter it is an input when it is 2
bus slave or an curput when it is 2 bus master.

171 UDS- e Upper data sirobe controls the flow of data
on the data bus together with LDS- and
R/(W). For MCU it is an input. For Blirter it
is an input when it is 2 bus slave or an cutput
when it is 2 bus master.

17




Pin Stgnal Type Description
151 MEPINT- Laput MEP interrupt input.
202,175, | EINT! Input External taterrupt i.a‘;;uts.
174,72 EINT3 :
EINTS
EINT7
112 BINT- Cutput Not Connected.
19 EVEN ODD | Input Even/odd frame 1aput from video shifter.
1=0DD, G=EVEIN.
138,125, | PADOX- Ioput Paddle active low 1mputs.
73, PADIX-
PADOY-
PADIY-
191 CPUCLK Qurput 16Mhz output clock to CPU and other /O,
193,192 CLE4 Output 4Mhz and 8Mhz outpur clocks.
CLK8
163 KEHZ500 Qurput 500Khz output clock.
197 MEPCS- Cutpur MEP chip select.
199 ROM2- Cutput Socketed ROM chup select.
200,201 ROM3- Curtput Cartridge ROM chip select.
ROM4- .
8 SNDCS Qutpurt Chup select for PSG.
9 SNDIR COurpur Direction control for PSG chup.
71 VS Crutput Video caup seiect.
30 VLD Curput Active output to strobe DRAM dara into
shifter INPUT BUFFER.
33 HINT- Input Horzontal mrterrupt from video chup.
34 VINT- Input Vertical interrupt from video chip.
&0 VREQ input Video request signal.
31 IACK- - Output Interrupt acknowledge to CPU.
32 N6850 Output ACIA 6850 chup select.
44 RDAT- Cutput Read DRAM control line to video chup.
45 WDAT- Output Write DRAM control lne to video chip.
136 PADRST- Qutput Paddle resec.
137 BUTTON- Ourput Fire buttons read enabdle.
147,148 JOYRH- Curtput Joysticks read enable lines.
JOYRL-
140,146 JOYWE- Qurput Toysucks write enable [ines.
JOYWL-
36 IDEIOW- Qutput IDE /O Wnte signal.
35 IDEIOR- Ourput IDE I/O Read signal.
37,38 IDECSO Cutput [DE clup seiect.
IDECS!
59 RESET- Input Reset wnpur trom CPU.

1

Q
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The DMA controller is set up to select the source and the number of 512 byte blocks to
transfer, and then the FDC or external peripheral is given the command to send or receive
data. The entire block of data is then transferred to or from memory without intervention by
the CPU. The FDC or peripheral generally asserts its interrupt line to signal the completion
of the transfer (and the availability of status informadon).

2.1.6.1 DMA Pin and Signal List

Pin Signal Type Description
| 138,139, | FCO-FC2 /O 68030 bus tuncrion cgnde. These lines are

140 normally mputs. They become outputs during
DMA when the 68030 bus is grargﬁzi Qnly
values of 5 and 6 (supervisor program and
data) will allow I/O access. A value of 5 is
output during DMA.

30,28,27, | A1-A23 /O 68030 bus address. These lines are normally

26,25,24, inputs. They become outputs during DMA

22,21,20, Wgen the 68030 bus is granted. They are used

18,17,15, to select registers during I/O and to address

14,13,12, memory during DMA

11,10,8,7,

61514')3 :

136,135, | DG-D15 /O 68030 bus data. 1 hese lines are inputs for /O

134,132, writes and DMA reads and outputs for I/O

131,130, reads and DMA writes. They are used for data

129,128, transfer berween the chip and the 68030 bus.

126,124,

125,122,

121,119,

118,117

36 AS- 7O 68030 bus address strobe. Thus line is an 1aput
during I/O and an output during DMA. It is
used to qualify the value on the address bus.

35 LDS- e GSOBdeus 10;;’61‘ ii;,a strobe. Té:tis line 1s an

- - . input dunog /O amr output during DMA.
Itiljs—used to qualify the d.atat.%u data lrmes DO-
D7.

34 UDS- /O 68030 bus upper data strabe. This hne is an

input during /O 2nd ar outpur duriag DMA.
It is used to qualify the darz on data bine D8~
D15,

33 R/ 7O 68030 bus read write. This line is am 1mput
during I/O and indicates 2 read of the chip:
when high and 2 write to the chip when low:
This line is an ourput during DMA and
indi¢ates a read of the bus when high and a
write to the bus when low.

21




Pin

Stgnal

Type

Descripuon

&7

RECDATA

[nput

Thus :s the sound data suppled by an external
device connecred to the %SP. This signal can
be fed to one of four devices. DMA In, DSP
RX, Conn RX, or Internal DAC.

68

RECCLK

Qutpur

This 1s the clock signal for RECDATA.

65

RECSYNC

/O

This signal is an output when in contnuous
clock mode, and an input when in gated clock
mode.

Cutput

This 1s the master clock signal for the
CODEC. It has two sources. The internal
25.175MHz for 50kHz samples, and the

EXT CLOCK supplied on the DSP
COnOector.

ASCLK

Qurput

THis 1s the serial clock for ASDIN and
ASDOUT.

ASSYNC

Chutpuc

This 1s the bit and frame sync information for
the CODEC. Its format is a two-bit wide
pulse every 32-bits. The two-bit wide pulse
occurs every 256 ASCLKS.

PSGN

This is the seral data from the CODEC. [tis
sampled on the falling edge of ASCLK.

ASDOUT

Curtput

This 1s the serial data for the DAC. ASDOUT
changes on the falling edge of ASCLE.

SINT

Qurput

This output is low when sound DMA. 15 active
and high otherwise. It will make a high ro low
transition at the beginning of a frame of
sound data and a low to high transition at the
end of the frame. This signal can be
programmed to come from either the record

or play channels,

142

SCNT

Qutput

“This output is similar to SINT but is wider.

72

TEST

Imput

When this izput is high, the ACSI sector
count can be read in the high byte of the
ACSI status register. Also a low to high
transition on this signal increments the sound
DMA address counters and the ACSI sector

rescale and count. This pin should be tied
ow for normal system. operaton.

141

SRR G-

Cutput

FDINT high or HDINT- low make this
cutput low.

77

FDINT

Inpuc

This tnpuc affects DSKIRQ-ocly.

78

HDINT-

Inpur

This wpurt affects DSKIRQ- only.

79

FRQ

[npurt

Active lugh DMA request from the FDC.

30

FCS-

Output

Active low chip select to the FDC.

83

HRQ

input

Active high DMA request from the SCSI
controller.

HCS

Ourput

Active low chup select to toe SCSI controller.

)
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2.1.7.1 Real-Time Clock Pin and Signal List

Pin Signal Type Descripdon

1 MOT Input This signal is tied high to select Motorola bus
tioung.

411 ADG7 7O These are the multiplexed address data pins
for the Real-Time Clock.

13 Cs- Input This signal is used to select the Real-Time
Clock.

14 AS [nput This signal is used to latch addresses into the
Real-Time Clock.

15 R/(N)- Input This signal 1s used to select data flow direction
to the static RAM. A high selects a read
operation. A low selects a write operation.

17 DS- Input This signal is used to [atch data to or from the
stauc RAML

18 RESET- Input This sigmal is used to reser the RTC.

19 IRQ- “Cutput This signal 1s used to send an interrupt to the
system.

25 SQW Ourput This piao is not connmected 1a the

' FALCQONO3C system.

24 Vee Input +5V Powerto RTC.

12 GND Input Grournd for RTC.

16,20,21, | N/C — No Connect.

2223

2.1.8 System Timing and Bus Control

There are six system. resources that use the system memory separate from the microprocessor.
I order of highest to lowest priority these are:

« Expansion Bus (optionat using CPU/BGO)

& Video
«DMA
* Refresh

e Blitter (G—raphics épp rocessor inside C

* Expansion Bus (using daisy<hained BG)

OMBO IC)

Only two of these arbitrate for the system bus in a normal manaer. These are the DMA aad

Blirter. The DMA chip which resides in the FALCONQ3Q system contaims

logic which arbitraces for et

the bus arbitraton

ther DMA disk transfers oc DMA scuand accesses. DMA

arbitration has a higher priority than does the Blicter.




2.1.9 Configuration Switch

Two configuration switches :Lregrovided for the enabliai or disablidg of hardware options on
the main logic board. The switches are 8-bit DIP type and are located at U56 and US/.

NOTE: It is recommended that these switches not be changed as problems could resule
from their improper setting.

The values of these switches is as follows:

J54

Segment Function

1 On = 1 Wait State DRAMs
OFF = 0 Wait State DRAMSs

2 On = 32-bit Video Bus

OfF = 16-hir Video Bus

34 ’ Off Of = 0 Wait State ROMs
Off Oa = 1 Wait State ROMs
On Off = 2 Wair State ROMs
On On = Reserved

5-6 Not Used
7-8 . | Not Used
us7
Segment. Function
14 Not Used
5 Off = Quad Density Floppy
| On = Don’t Care
6 Off = AJAX Installed (1.44MB)
On = 1772 Installed (720K)
7 Off = No DMA Sound Hardware

. On = DMA Sound Hardware Installed

27



2.2.1.1 Video RAM

Video RAM is shared as dual-purpose memory with the rest of the PALCONG30 system. The
physical screen origin located at the top left corner of the screen is the start of mapped display
memory.

Display memory is configuredas 1, 2,4, or 8 logicacl:flanes that are interwoven as 16-bit

words into contiguous memory to form one physt nglme starting at any even-word
eo resolution and the number of colos

bourdary. The size of this plane will depend oa the 1
selected. For example, 320 X 2C0 4 color mode would require a 32,000 byte plane.

2.2.1.2 Interrupt and Data Load Control (COMBOQO)

The COMBO IC is responsible for handling the interrupts generated by the VIDEL IC, and
the loading of DRAM data into the video chip’s inpurt buffer. COMBO receives the interrupe
signals VINT for VSYNC and HINT for HSYNC. A request for video data to be loaded into
the video RAM buffer within the VIDEL IC is generated to the COMBO IC by the VREQ
signal, and DRAM dara is loaded into the video chip’s input buffer via the VLD signal from
the COMBO IC.

The starting address of display mermory is placed in the COMBO IC’s Video Base High,
Video Base Mid, or Video Base Low Address registers by the Operating System or application.
This register is loaded into the Video Address Counter (High/Mid/Low) in the COMBO IC
at the beginning of each frame. The Address Counter is incremented 2s the Biupap planes are
read. COMBO then I6ads the VIDEL IC with Bitmap info 32-birs at a tume:

2.2.1.3 Video Shifter (VIDEL)

The COMBO IC will load Bitmap planes into the VIDEL IC video buffer 32-bits at a time,
except in XGA mode. The video shifter then loads the video shift register where one bit from.
each plane is shifted out and collectively used as the index to a specific STE or SP
(FALCONO30) palette register There are 16 word-wide color registers which eomprise the
STE palette 2and 256 double word-wide registers in the SP palette.

Each palette is programumed for 12 bits of color in STE mode, four for each red, green, and
blue, or 18 bits of color in SP mode, 6 for each red, green, and blue. Therefore there are 16 ©
16 x 16 or 4096 colors possible in STE mode, and 64 x 64 x 64 or 262,144 colors possible ia SP
mode. I monochrome maode, the color paletres are bypassed and instead provided with.an
inverter for inverse video controlled by git Q of palerte register 0.

The VIDEL IC also has the ability to accept vertical sync and video clock. To inject a system.
clock ground pin 16 (EXT) on the moniror coanector and then inject the clock inro pin 15
(GENLOCK INPUT).



2.2.1.5 NTSC/PAL Encoder (1377)

The 1377 encoder is used in the system to convert baseband RGB and syac signals into 2
composite TV signal.

2.2.1.6 VIDEL Pin and Signal List

Pin Sigmal Type _ Description

60,59,57, | AL-All Input These are the 11 LSB of the CPU address bus.

55,50,39,

35,353,532,

31,29

19,20,21, | DG-D15 /O This 1s the CPU data bus.

24,26,28,

34,36,37,

38,4041,

42,43,48,

49

78-84,87- | MD(G31 /O This is the 32 bit DRAM datz bus. Data 1s

89,92-85 read from this bus when the DRAM is read.
Data is written onto this bus when the
DRAM is written.

18,17,13, | RGR5 Qutput These are the 3xb digiral RGB outputs.

2,11,9,51, | BG-BS :

52,53,54, | G&-GS5

56,58,64-

68,72 .

10 DOTCK Output This 1s the clock for the DAC.

8 MONO Cutput THis is the monochrome output when not 1o
XGA. In CONTROL XGA mode it is the

) _ pixel control.

96 COLOR Cutput This is a timing signal for composite video
generation for NTSC.TV.

62 CSYNC Output This signal is the composite sync output.

47 YREQ Qutput This is the video request active high ourput.

44 CLK32 Input This is 2 32 Mhz clock input. Used 1o non
VGA cases. ' '

73 CLK25 Input This is 2 25 Mhz clock mput for VGA cases.

14 EXTCLK Laput THis is the extermal Genlock clock tmput. 7

6 VSYNC- /O This is the vertical syac signal. It is
programuomable as impur or out.

114 TEST. '

3 HSYNC- /O TThis is the horizontal syac signal. It is
programmable as input or out. [n case of v
1t contains the full interlace support.




2.2.1.7 Monitor Connector Pin List
10 1

(\ooooooeooo
YeleleReReReleliele)

19 11
1 Red 11 Ground
2 Green 12 Composite Sync
3 Blue 13 Honzontal Sync
4 Momno Cut 14 Vertical Sync
5 Grouand 15 Externa Clock Input (GENLOCK)
6 Red Return (GND) 16 EVEN ODD
7 Green Return (GND) 17 +12 Volts for PERITEL
8 Blue Retum (GND) 18 Video Master Control Bir 1
9 Audioln 19 Video Master Control Bt 2
10 Ground
2.2.2 Audio Subsystem

The FALCONG30 architecture extends the music subsystem presently avatdable on the
ST/MEGA computers. The FALCONO030 mixes the output of the existing ST PSG sound
system with a new DMA-drven dualchannel A-toD, D-to-A subsystem (Codec device). The
FALCONOQ30 combines these two sources for simple beeps, and can be connected to an
external stereo amplifier for high-fidelity sound. In addition the resulting audio is sent to an
on-board speaker which can be turned off with an general purpose bit from the PSG.

22.2.1 Programmable Sound Generator

The ST sound system using the General Instruments AY-3-8910/Yamaha YM-3439
Programmable Sound Generator'is present in the FALCONO30 system. The YM-3439
Programmable Sound Generator producgs music synthesis, sound effects,; and audio feedback

With an: applied clock input of 2 MHz, the PSG is capable of providing a frequency response
range hec£§m. 30 Hz %uﬂ?b le) and 124 Kz (post—augible). The generator places minimal
amount of processing burden on the main system (which acts as the sequencer) aad hasthe
ability to perform using three independent voice els. The three sound channel curputs
are mixed, along with Audio In, and sent to the CODEC IC for processing. The PSG also
provides the speaker gate for the internal speaker.
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Pin

Stgnal

*i(}n’pe

Description

PON-

[oput

The Low Power Mode 1nput signal s used to
switch the CODEC o low power mode. This
pia is tied to Vee 1a the Falcon030.

ROUT

Qutput

The Right Analog Output pin is the right |
channel analog output sigaal.

16

LOUT

Qutput

The Left Analog Output piha the left channel
analog output signal.

18

POMCR

The Capacitor Connection pin 1s used for the
outer fiedback loop of the pulse density
modulator for the right channel. Tt is tied to
the REFBUF pin. '

19

POMCL

The Capacitor Connection pin 1s used for the
outer feedback loop of the pulse density
modulator for the left channel. It is tied to the
REFBUF puo.

20

REFBUF

The Butered Internal Analog Ground pin is |
the buffered signal aaalog ground pin for the
pulse density modulator capacitors.

21

REFBYP

The Laternal A.D_EJ.O% Ground pin is the clean
analog ground pin for the analog iaput and
output connectors.

22

REFGND

The Relerence Analog Ground pin 1s the
round pin that serves as 2 clean ground for

the CODECIC.

AGND

The Analog Ground pin is used as an analog
ground for the CODEC IC.

24

AVee

The Analog Supply Voltage pin is used to
supply power to the analog circuitry of the
C DES IC.

25

RIN1

The Right Analog lnput Channel 1 signalis
fed to LEJS pim

26

RINZ

The Roght Analog Input Channel 2 signalis |
fed to this pin.

27

LIN1

The Left Analog lnput Channel 1 signal s fed
to this pu.

28

LINZ

The Leit Analog lnput Channel 2 signal is fed
to this pu

29

“VDSEL

"The Mode Select Laput signal is used to select

additional serial formats when pulled high. It
is tied to ground in the Falcon030 systern.

SBE2

The Subframe loput 2 pin is used to
determine what subframe the CODEC IC
will be active. This pin is grounded in the
Faleo030 system.
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2.3 /0 SUBSYSTEMS
The FALCONO30 architecture supports the following device subsystems:

¢ IDE Hard Disk Interface.

* External SCSI I Hard Disk Port.

* Floppy disk interface sharing the ST ACSI DMA chanael.

* Serial port and an external LAN port connected to SCC controller. ‘

¢ A Centronics parallel printer port driven by the Yamaha YM-3439 sound chip.

* An ST/MEGA compatible intelligent keyboard, mouse, and joystick interface.

* Option for interfacing to the new Atari Universal Keyboard Controller.

* A port supporting application and diagnostic cartridges.

* Two cc;lntroﬂer ports for additional joysticks as well as light pen/gun 2nd paddle
controllers.

2.3.1 SCSI ll interface

The external hard disk drive interface is provided through a standacd 5380 NCR SCSI
Controller. Trausfers can take place at up to ZMbytes/second. The controller interfaces to the

syst

em through the SDMA IC.

2.3.1.1 5380 SCS! Controller Pin and Signal List

Pin Signal Type Description
37-41,43- | DBO-to j7{e) 8-bit SCST dara bus. Duning arbitratnon these
441 DB7- lines contain the SCSI II% numbers of‘aﬂ

devices arbitrating for the SCST bus. During

selection, these lines contain the ID numbes

of the device which has been selected.

35 DBP- Vo SCSI data bus partty bix.

5 SEL- vQ The Select signal is asserted by the imitiator to |

: select a target. Tt can also be asserted by the

; target when reselecting it as an ititiator.

4 BSY- /O Busy is asserted when the SCSI bus 1s actve.

33 ACK- /O Acknowledge 1s asserted by the imitiator
during information transfer phases in
respouse to REQ- asserted by the target.

5 ATN- j7f@) Artention is asserted by the intiaror atter the
successful selection of a targer.

7 RST- o] When active this signal indicaces a SCST bus
reset condition.

32 /O- /O /O 1s controlled by the target device and

indicates the direction of data transfer. When
low the direction of data flow is to the
nitator,
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2.3.1.2 External SCSI! Connector Pin List

The SCST interface uses 2 50 pin connector with the following pin assignment:

25

—
\uuuuuuuuuuuuuuuuuuuu

50
Pin Signal
1-10 Ground
11 +5 Volts
12-14 No Connect
15-25 Ground
26 SCSI0
27 SCSIL
28 SCSI2
29 SCSI3
30 SCSi4
31 SCSI5
32 SCSI 6
33 SCSi7
34 Pariey
35-36 . Ground

2.3.2 Floppy Disk (FDD)
The FALCONO30 tloppy disk sub

Controller supporting one floppy disk drive. Itis a

" supports 1.44Mb (formatted) capacity drives.

The subsystem interfaces to the dual-purpose RAM through the ACST DMA controller,
which is part of the SDMA IC. Commands and arguments are sent to the FDC by first
writng to the DMA Mode Control Register to select the desired FDC registerand then
the data bytes. The standard floppy for the FALCONO30 is the 3.5 inch tloppy disk

e o

e capacity of 1.44 Mbyte (formatted).

39

Din,

37
38
39
40
41
42
43

45
46
47
48

50

1
crres]/
26

Signal

No Connect

+5 Volts 1A Fuse
No Connect
Ground

ATN

Ground

B

Aucir;lowlcdge
Reset

Message

Select .
Code/Data (C/ D)
Request

/O

is designed around the AJAX Floppy Disk
bigher speed version of the 1772 and
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i Pin Signal [ Type | Description

26 DDEN- loput Double Density Enable is used selects FM or |
MFM operation of the FDD. A low s MFM.

27 DRQ Output Data Request 1s used to tndicate that the
internal data register is full on a read, or
emply OO & WILte.

28 INTRQ Output Tarerrupt Request 1s used to tell the host
system that a command has been completed.

2.3.2.2 Internal Floppy Connector Pin List

33 1
e & 2 O ® O 6 @ 8 & & & O @ g & o
® ¢ @ B L 0 0 9 & e 6 e s 8 e ® &
34 2

1 Ground 2 Mode Select 1

3 Ground 4 Not Connected

5 Ground 6 Mode Select 2

7 Ground g Index Pulse

9 Ground 10 Drive Select O

11 Ground 12 Not Connected

13 Ground 14 Not Connected

15 Ground 16 Motor On

17 Grouand 18 Direction Select

19 Ground 20 Step

21 Ground 22 Write Data

23 Ground. 24 Write Gate

25 Ground 26 Track 0

27 Ground 28 Write Protect

29 Media Detect 2 30 Read Data

31 Ground 32 Side Select

33 Media Detect 1 34 Disk Change
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Pin Signal Type Description

15 TAO Qurput Timer A Qutput is not connected in the
FALCONO30. This pin is not connected in
the Falcon030 system.

16 TBO Cutput Timer B Qutput 1s not connected in the
FALCONG30. This pin is not connected in
the Falcon030 system.

17 TCO Qurtpurt Timer C Qutput is not connected in the
FALCONO30. Thus pin is not connected in
the Falcon030 system.

18 TDO Qutput Timer D Output is tied to the TC and RC
pias of the 68901 to provide rate timing for
traasmut and receive. The serial portion of the
68901 MFP is not used in the Falcon030
syster.

19 XTAL1L Input Crystal input for timers,

20 XTAL2 Input Crystal input for timers.

21 NC No Congect.

22 TAI Input Timer A Input is a control signal for the
Timer A iaternal to the MFP. It is tied to the
Sound Interrupt.

23 TBI Input Timer B Input is a control signal for the
Timer B iaternal to the MFP. It is tied to the
Display Enable Interrupt.

24 Reset Input The Reset signal is used to reset the 68901.

25 IO0 /O General Purpose Iuput O is used as an |
mtérrupt input for Printer Busy.

26 IO1 /O General Purpose Input 1 is used as an

' wnterrupt input for Printer Acknowledge:

27 102 e, General Purpose Input 2 is used as am
iaterrupt input for the MIDL.

28 103 /0 General Purpose Input 3 is used as am
interrupt input for the DSP.

29 104 /O General Purpose Input 4 is used as an
interrupe input for Keyboard/MIDL.

30 105 /O General Purpose Input 5 is used as an
mterrupt input for IDE/SCSL

31 IOs Vo General Purpose Input 6 is used as 2a

interrupt input for RS232 Ring Indicator.

43

B AR I e nm e




2.3.4.1 8530 Pin and Signal List

Pin

Signal

Type

Description

1-5,42-44

Do-D7

4]

8-Bit data bus.

6

INT

Qurput

Interrupt Request from the SCC.

>

IEQ

Qurpur

Interrupt Enable Qurt is used to daisy chain
several devices together. Normally it is tied to
the IEI pin of the next device. It is not
connected in the FALCONQ30 system.

IEI

Input

Interrupt Enable In is used to daisy chain to
the next higher priority device. It is connected
to +5V to indicate there is no higher priority
device in the system.

INTACK-

Interrupt Acknowledge is used to indicate
that aa active interrupt acknowledge cycle is

taking place.

10

+5Y

Input

+5 Volt power supply for the IC.

11

SCCWAIT

Qurput

SCC Wait Request 1s used to set up wait
timing for CPU synchroaization.,

12

SYNCA

/O

Synchronization A is used as an input or
otput for channel A depending upon the
mode of operation. In Asynchronous Receive
Mode the pin acts as an input similar to CTS
and DCD. In Externzl Synchronization Mode
this pin acts as an input and must be driven
low to receive clock cycles after the last sync
bit: In the Internal Synchronization Mode the
pin is an output and only active during the
pact of the receive clock cycle in which sync
characters are being received. This opin is tied
to the DSRA signal.

RTXCA-

Receive/Transmit Clock A is the clock signal
for the recerve/transmit circuit for channel A.

14

RXDA

This is the serial data recetve pin for channel
Al

15

TRXCA

Transmit/Receive Clock Channel A is used to
supply the transmuit or reseive clock for

channel AL

16

TXDA

Cutput

Transmit Daca Channel A is used to transmit
serial data oo channel AL

17

P17

No Connect.
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Pin

Signal

Type

Description B

(o]
e

SYNCE-

/O

Synchronization A is used as an input or
otput for chanael A depending upon the
mode of operation. In Asynchronous Receive
Mode the pin acts as an input simiar to CTS
and DCD. In External Synchronization Mode
this pin acts as an input and must be driven
low to receive clock cycles after the last syne
bit. In the Internal Synchronization Mode the
pin is an output and only active during the
part of the receive clock cycle in which sync
characters are being received. This oplu is tied
to the DSRB signal.

¥

W/REQB-

No Conugect.

35

GND

Ground.

36

NC

No Connect.

37

D/C-

Data/Control Select is used to select the type
of information being transferred by the SCC.

A high ~ data.

S —

This is the chip enable signal for the SCC.

This is the chaneel select wnput for the SCC.

This signal is used to indicate 3 write
operation. -

41

This signal is used to indicate a read
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This interface is through the General Instruments AY-3-8910 or Yamaha YM-3439

Programmable Souad Generator (PSG) ¢ ip. It 15 pioned out in a DB25S. The Centronics
STROBE signal is generated from a PSG bit. :

The Ceatronics BUSY and Printer Acknowledge signals from the printer connects to one of
thecga.rz_l.lel input lines of the MFP to permit interrupt driven printing. Eight bics of
rea

write data are handled theough I/O port B on the PSG at 2 typical data trausfer rate
exceeding 4000 bytes/second.

2.3.5.1 Parallel Port Connector Pin List

The parailel port uses 2 DB 25 pin S connector with the following pin assignments:

13 1
R\:eeesaeesaaee/
S5 GeOEeELDEER
25 14

1 Centronics Strobe 2 Data 0

3 Datal 4 Data2

5 Data 3 6 Data 4

7 Data s 8 Datza 6

9 - Data7 1¢ Acknowledge
i1 Centronics By -12 Not Connecred
i3 WNot Connect 14 Not Connected
15 Not Conaected 16 Not Connected
17 Select In 18 Ground

19 Ground 20 Ground

21 Ground 22 Ground

23 Ground 24 Ground

25 Ground
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Joystickl uses a DB 9 pin P connector with the following pin assignment:

5 ' 1
i@@eaa

& D ;7
6

Function

Up Switch
Down Swich
Leaft Switch
Right Switch
Reserved

Fire Button
Power

Ground

Not Connected

NO OO O R L e g

2.3.8 Game Controller Ports

The FALCONO30 system includes two STE compatible game controller ports which can be
used for paddles, joysticks, or a light pen. These ports are enabled by the COMBO IC and
interface directly to the data bus of the 68030.

2.3.8.1 Game Controller Pinout

Controller A

5 1
18 6
15 11
1 UpQ 2 Do
3 LTO 4 “RTQ
5 Pad0Y 6 Fire 0/Light Gun Pulse
7 +5VDC 8 Not Connected
9 Ground 10 Fire 1

11 Up1l 12 Dol
13 LTt 14 RT1
15 Pad 0X



2.3.9.1 ROM Cartridge Connector Pin List

If not in a plastic housing, the cartridge must be installed with the chips facing down. The
cartridge uses a 40 pin card edge S connector with the following pin assignment:

39 H

L ]

N
(]
o

Pin  Function Pinn  Function
1 +5VDC 2 Power +5Vdc
3 Data 14 4 Data 15

5 Data 12 6 Data 13

7 Dhatz 10 8 Dara 11

9 Data 8 10 Data 9

11 Data b 12 Data7

13 Data 4 14 Data 5

15 Data 2 16 Dara3

17 Data 0 18 Data l

19 Address 13 20 Address 15
21 Address 8 22 Address 14
23 Address 7 24 Address 9
25 Address 6 26 Address 10
27 Address 5 28 Address 12
29 Address 11 30 Address 4
31 ROM3 Select 32 Address 3
33 ROM4 Select 34" Address2

35 Upper Data Strobe 36 Address 1
37 Lower Data Strobe 3840 Ground

2.3.10 Musical Instrument Digital Interface (MID})

The MID! allows the integration of the FALCONO3Q series with music synthesizers, sequerncers,
drum bozes, and other devices possessing MIDI interfaces. High speed (31.25 Kbaud) serial
comumuznication of keyboard and program information is providesg by two ports, MIDI QUT
and MIDI IN (the MIDI QUT also includes MIDL

THRU data).

The MIDI communicates through the MC6850 chronous Commuaications Interface
Adapter (ACIA) to the system bus. The data er rate is a constant 31.25 Kbaud of 8-bit
asynchronous data. '
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2.3.11 Digital Processor interface (DSP)

The FALCONO30 system includes a Digital Signal Processor (DSP)which can be used for
complex audio and video processing. The DSP 1s located across the data aad address buses of
the 68030, and also has access to 32K of 24-bit, zero wait-state static RAM. The RAM can be
used for iaformation storage. Some of the various uses for the DSP would be sound and music
synthesis, special sound aa:'ects, and 3D graphics modeling.

2.3.11.1 DSP Pin and Signal List

Pin Signal Type Description

53,54,57, | AO-ALS Output | 16-bit Address bus,

58,60,61,

65,67,68,

7G,71,75,

76,77,79,

80

81,82,85, | DC-D23 /O 24-bit data bus.

86,87,88,

92,93,94,

96,97,99,

102,104,

105,106,

108,109,

113,114,

115,118,

119,120

52 PS- Output Program Memory Select is driven when

' S external program memory is referenced. This | . .
pin 1s not connected in the FALCONQ30 |- ..
, system. B

49 | DS- Qutput Data Memory Select is driven when external
memory is referenced.

48 X/(Y)- Qutput This signal is used to select which external
memory space is referenced by the DS- signal.
This pin is not connected in the
FALCONOQ3Q system.

47 RD- Qurput Read Enable is asserted to read the external

memory on the data bus (DG-D23).

46 WR- Output Write Enable is asserted to write the external

memory on the data bus (DG-D23).
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Pin Signal Type Description
39 STD Qutput Darta 1s transmitted from the SSI Transmit
Shift Register on this pin.
Vee Loput Power supply for DSP56001.
GND Input Ground for DSP56001.
127 EXTAL Input External 32 MHz clock input.

2.3.11.2 DSP Connector Pin List

E{ .

O N U L

26

‘fescecseee 1
18 soedeecee; 10
CereeOe R

19

Function

GPQ

GP1

SDMA Play Clock

No Connect

+12V

SYNC Serial I/F Control 0
SYNC Serial I/F Control 2
Synchronous Serial Data In
+12V

SDMA Record Data
SDMA Record Synchronization
SYNC Seral I/F Data Qut
Ground :

2.3.121IDE interface

The FALCONO30 is equipped with an IDE igterface. IDE drives can be connected through -

24

F ]
GP2

SDMA Play Data

SDMA Play Synchronizaton
+312V -

Ground

SYINC Serial I/F Control 1
Ground

Ground

Ground

SDMA Record Clock

DSP Interrupt

SYNC Sertal I/F Clock
External Clock (GENLOCK)

aa taternal 44-pin connector. Chip selects and direction control for the IDE intecface are
provided by the COMBEL IC. The interface resides across the data bus using data bits C-16.

57

Four address bits are used to control the IDE interface (A2-A4).
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2.3.13.1 Expansion Connector Pin List

50-pin Connector J19

49 1

@@99@@@@@@@@&@@@@@@@@@&@@

@@@@Q@Qﬁ@@-@&@ﬁ@@@@@@ﬁ@%@@

50 z
Pin  Function Pin  Fupcton
1 Grouad 2 Ground
3 Bus Grant Acknowledge 4 Address Strobe
5 Lower Data Strobe 6 Upper Data Strobe
7 Read/Write 8 Data Transmit Ack
9 Function Code 2 10 Function Code 1
11 Funcuon Code 0 i2  -BMODE
13 No Coanect 14 Inrerrupt Ack
15 Combel Bus Grant Acknowledge1lé  Bus Request
17 Reser 18 Hale
19 Bus Error 20 IPLD
21 IPL1 22 IPL2
23 Clock - 24 Vee
25 Vee 26 Address 23
27 Address 22 28 Address 21
29 Address 20 30 Address 19
31 Address 18 32 Address 17
33 Address 16 34 Address 15
35 Address 14 36 Address 13
37 Address 12 38 Address 11
39 Address 10 40 Address 9
41 Address 8 42 Address 7
43 Address 6 44 Address 5
45 Address 4 ' 46 Address 3
47 Address 2 43 Address 1
49 Ezpand -. 50 No Connect
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2.4 SYSTEM STARTUP

After a RESET (power-up or reset button) the 68030 will start exectiting at the address

ointed to by locations 4-7, which is ROM {the MCU within the COMBO IC maps the first 8
Eytes of RO& at ECO000Q into the addcesses 0-7). Location 00004 poins to the start of the
operating system code in ROM. The following sequence is then execured: ‘

1. Perform a reset instruction (outputs a reset pulse). (RESET.)

2. Read the longword at cartridge address FAGOQO. If the data read is a magic number,
execute from the cartridge (cartridge takes over here). If not, continue.

ad

Check for a warm start (see if RAM locations are valid). If no, initialize the memory

controller.

Initialize the PSG chip, deselect disk drives.
Inittalize color palettes and set screen address.
If not a warm start, zero mermory.

Set up operating system variables in RAM.
Set up exception vectors.

Inidalize MFP,

e S A

10, Set screen resolution.
11 Attempt to boot floppy; attempt to boot hard disk; run program if successful.
12. If no boot disk, load the desktop ROM on board ROM.

2.5 SYSTEM ERRORS

The 68030 has a feature called excéption processing, which takes place when an interrupt or
bus error is indicated by external logic, or when the CPU detects an error intermall , or when
certain types of instructions are execured. An exception will cause the CPU to ferch a vector
(address to a routine) from RAM and start processing at the routine pointed ta by the vector.
Excepaon vectors are initialized by the operating system. Those exceptions which do not
bave legitimate occurrences interrupts being legitimaate) have VeCtors pointing to a glggeral
purpose routine which will display some number of bombs showing on the screen. The
number of bombs equals the number of exceptions which occurred.

System errocs may or may not be recoverable. Errors in loading files from disk may cause the

4

Systen to crasi, necessitating a reset, Verify the disketre and disk drive before attempting to
repair the computer, '
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2.6 Overall Block Diagram
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SECTION THREE
TESTING

3.0 OVERVIEW

The FALCON30 diagnostic cartridge is the latest ir a series of test diagnostics designed for
testing the ST, STE, and MEGA STE Atari line of computers. Although specific to the new
FALCON30 computer it’s functions, operation, and menu set up were designed for ease of
transition for prior users of Atari diagnostic cartridges as well as accommodating new
operators with it’s "user friendly” features.

As 1o previous versions of Atari diagnostics they are menu driven and are selectable in
sequence, number of cycles, and particular test/tests executed. By "shopping” in the menu the
user can create a unique test set for a particular test environment or use the canned sequences
designed for manufacturing, field service, or as part of a customer acceptance test.

The diagnostics are seperated into several different categories, with a menu screen for each
one. [nitially a menu will be displayed requiring a choice berween manufacturing type tests
and field diagnostics, The tests and menus descripbed in this section are for the Held
diagnostics menu. The production test sequences are not covered beyond their initial disply in
the opening menu,

The field disgnostic menu is divided into three groups or tests. The "unattended” tests are
designed for minimal operator interaction. They are go/no go tests that indicate success with a
green screen, a single audio tone, and a pass message. Failures are indicated with a red screen,
multiple tones (in a different pitch) and a failure message.

The next group re%uire an operator to determine success or failure based on observations or
interactions with the diagnostics. Some of the tests in this category include the audio and
video tests.

The final group are a set of tools or utilities that can be used for reading/writing memory,
changing clock speeds, setting up the real time clock etc.

On power up and before the main menu is displayed a short self test is automatically
perfgrmeid. If the machine fails this test the rerf screen/ multiple audio tones/failure message is
present ' :

NOTE: The diagnostics will always attempt to echo to and look for inagut from the
standard RS-232 port. In case of screen or keyboard failure, an external terminal can be
connected to this port and a limited set of the diagnostics executed.

If power up is normal then the main menu will be displayed oa the monitor.

Stace the FALCON30 system is quite complex, it should not be expected that this document
can cover all possible problems or piapoiat the causes; rather, the intent here is to give a
systematic approach which a techaician can use to narrow down a problem to its most likely
source. Expertence i troubleshooting computer systems is assumed. Knowledge of the 68030
processor may be helpful.
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Power on the unir. Some rests will be run autom:;ticziiy, in a few seconds the menu screen
should appear. If the screen appears, skip down to Section 3.4: FALCON30 Diagnostic
Cartridge, below. If not read the next Section 3.3: Troubleshootiaga Dead Uair)

If the unit is being used as a termizal for 2 host computer, it should be disconnected from the
host before using the dia ostic; otherwise, the host may think someone is logged on, and will
send messages which will act like keystrokes input to the diagnostic.

3.3 TROUBLESHOOTING A DEAD UNIT

In the event that the system is correctly configured and powered on and no display appears,
this is the procedure to use for determining the problem. This assumes elementary steps have
been taken, such as checking the power supply l%r proper voltages to verify the unit is
powered on and making sure the monitor is working,

1. Connect a terminal to the RS232 poct of the unit under test (U.U.T.). You can use aa
STE runuing the V52 terminal emulator program - see the owner's manual for setting
up the VT'52. The cable should connect pia 2 {seral out) of the U.U.T. to pin J (serial in)
ogthe termical and vice versa. Connect pin 5 grouad) to pin 7. The terminal should be
set up for 9600 bps, 8 bits of data, 1 stop bit, 0o parity (this is the default condition for
the VT52 emularor). .

Iasert the Diagnostic Cartridge into the U.U.T., and power on the unit. If the Diagnostic
Cartridge messages appear on the display of the terminal, use the diagnostic to
troubleshoot the computer. If not, the computer will have to be disassembled to
troubleshoot. Refer 16 Section 3.4 FALCON3Q Diagnostic Cartridge for information on
using the cartridge.

If no activity is seen on the RS232 port or display, continue with (2) below.

2. Disassemble the computer so that the printed circuit board s exposed (see section 4.
Disassembly). Power up the computer. Using an oscilloscope, verify the 32 MFHz clock

to the COMBO IC. If 1t is not present, replace the oscillator. Check the 16 Mz clock to.
the 68030 CPU. If it is not present reillace tl?:fle COMBOQ IC. Then check the HALT pum.
tgh.

of the 68030 CPU. It should be TTL 50, go on.to 3 below. If not, the CPUJ is
halted. The reasons may be: (&) bad reset circuit, (b) double bus error. @ badCPU.

A, Check for a bad Reset circuit by observing signal on input of the the.HAL’f line.

B. Check for a double bus error by observing BERR input of the CPU as the uait is
powered on. It should be high always. If iere are logic low pulses, some component
is malfunctioning and COMBO is enrating the error: Ve:i[je the clocks to
COMBO, tracing back to the oscillator (master clock) if necessary.

If still fatling; the CPU is unable o read ROM, enable the display, select the 68901
for RS232 operations, or the 68030 is defective. Checl the XROM3 and XROM4
chip select inputs to the Cartridge ROM. If they are not present, replace the
COMBO IC. Check the display enable output of the VIDEL IC. If not present
check the input clocks and Vec conuections to the VIDEL IC and replace the

VIDELIC or the failing componeats. If there is still ao RS232 display, check the
MEP chip select signal.
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I the keyboard fails, it will be inactivated. The user must congect a termunal to the RS-232
port. The diagnostic program will look for keystrokes from the RS-232 device. If the displa

is unreadable, again the RS-232 terminal should be used. All messages will always be echoedyto
the RS-232 port as well as displayed on the screen.

3.5.1 Initialization And Check Sequence

3.5.1.1 RAM

Memory will be sized and saved for display Jater in the main menu. Pointers to data written,
data read, and address location shall be incremented in registers in the CPU and, oa error,

?ul.rl:xzped out the standard RS232 port for possibly display. The system RAM will be tested as
QiLOWS:

3.5.1.1.1 All Ones - All Zeras (I1)

All ones are placed on the lower 16 bits of the data lines (at address 8), verified, rewritten with
all zeros, and vernfied again. This is to ensure that at least the lower 16 data lines are not in a
stuck condition and testing can continue.

3.5.1.1.2 Walking Ones - Walking Zeros (I1)

First a one bit is rotated th:rough a field of zeros and verified. Then 2 zero bit is rotated
through a field of ones and verified. This is again done at address eight and is a quick check for
shorted data lines.

3.5.1.1.3 Address Line Shorting (I2) ‘

The first 2K of RAM (8 - 7H) is cleared. Then RAM from 800 to the top of sized memory is
filled with ones. The low 2K of RAM is then checked for disturbance.

3.5.1.1.4 Low 2K RAM Address Check (13)

Each word address location from § to 800 1s loaded with its least es&gm_ﬁcznt 8 bit address and
verified. Then the complement 8 bit address is written. and verified. This is a check for correct
locations being addressed.

3.5.1.1.5 RAM Stack Test

This test will cycle back to the beginning of initialization until a safe stack area is found oc
stopped by the user. Errors will be dumped out to the display as well the standard RS232 port

showting data written, data read, and address location.
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The usual eater message is generated. A MEP timer is stacted aad the CPU s placed ia a tight
struction loop. If the MED times out before the CPU quits it’s instruction loop, then the
system clock is too slow or an external clock from the Genlock test board is now the system

clock. In either case the display will be disabled and a continuous tone generated untl the
system is reset.

If the MFP has not timed out then the system clock is ok The usual status message is sent and
the test ends.

As part of the Genlock test, the pixel control bit in the SP shifr mode register is set. The
operator will use a scope to verify that the Genlock keyﬁi.u on the test board (STE test PCB)
1s toggling at a video pixel rate. This part of the test should be doge during the XGA video

test and not while operating under control of the external Genlock clock on the STE test
board.

3.5.1.4 Clean Up
The kseyboard is initialized, the clock speed is set, and cache is turned off. After 2 one second

delay, the screen is cleared of messages and then the main menu is called.
2.5.2 Error Message Surmmary

3.5.2.1 Initialization Errors

I1 RAM data line is stuck. . ‘

2 RAM disturbance. Location is altered by write to another location.

B RAM addressing. Wrong location is being addressed.

I4 MMU error. No DTACK after RAM access.

IS RAM sizing error. Uppermost address fails,

I6 Bus Error handling failed. Bus Error occurred (on purpose), but caused a crash {e.g.
system was unable to read the vector fromRAM). -

r II;.%hus Error not detected. COMBEL not asserting Bus Error or the signal is not reaching

e 68030, . ‘

T0  MFP Ct;llmers failed. filod

Tl Vertical sync timing failed.

T2 Horizontal sync timing failed.

T3 Display Enable Interrupt failed.

T4 Memory Controller video address counter failed.

T5  PSG Bus test. PSG chip is causing 2 bus error by staying on the data bus too long.

Té  Floppy Disk Controller Bus test. AJAX chip is causiag a bus error by staying on the
darta bus too long. ‘

KO  Stuck key

Kl Keyboard controller is not responding.

K2 Keyboard controller reports error.
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3.6.1 Diagnostic Tests Menu (Typical)

Menu displayed on the diagnostic screen

FALCON30 Field Service Diagnostic Test Rev. X.X
(c) 1992, Atart Corp.

X Mbytes RAM Keyboard revision 2 60 Hz
Q.5 Vesioa X USA NTSC
UNATTENDED

R RAM & SRAM O O.S.ROMS M MIDI

S SCC Serial T Timing D DSP Port

F Floppy Disk P Pronter/Joy/Game L Real Time CLK

G Short BLIT I SCSIPort X Exzpansion Bus

" Q Run all unartended rests R,OMS,T,DFPLGLX)
Z Run uaattended internal tests ®,O,T,F,L,G)

OPERATOR

A Audio Y Video K Keyboard  H IDE Hard Disk

E Examine/Modify system
? Help . o

Enter letter(s) and RETURN:

3.6.2 MAIN MENU TEST SELECTION )

3.6.2.1 Unattended Tests

A single test or any combination of tests will be selected by typing the corresponding letter or
letters, then typing the RETURN key. To run repeated cycles of a test or (tests), the last letter
typed is followed with the number o cycles to run.

For example, "RSM25", will run RAM, Serial, and MIDI tests 25 times, If 0 is entered, testin
will be continuous, The ESC key will quut a test cycle. In most cases control will be remmec%
to the keyboard immediately.

An RS232 terminal may be used for input and display. Note, the Serial RS232 test will not

pass if this terminal is installed in place of the loopback test plug,
If an error occurs, an error message will be displﬁyed and the screen will turn red. When the

test coniile'cf:s, Pass or Fail will be displayed, and the screen will tum green or red { red =
dark background in monochrome). '

73



3.6.2.1.3 (M) MIDI TESTS

This test sends data out the MIDI port, (data loops back through the cable) and reads from the
input and verifies the data is correct. This also tests the interrupt from the 6850 through the
MEP chip. The LED in the loopback cable will blink s data i sent (oot all cables have the

LED).

MIDI Error Codes

MO Dara not received. Indicates a broken data path,
M1 Write/Read data mismatch. The data written was not the sarne as the data read.
M2 Input frame error. Noisy signal.
M3 Input parity error. Noisy signal. )
M4 Input data overrun. The 6850 received a byte before the previous byte was read.

The MFP may not be responding to the lnterrupt request,

3.6.2.1.4 (S) SCC SERIAL PORT
The SCC Serial Port diagn,

functions. Internal loopback polled (async), break
polled (async), modem control lines, and extermnal

SCC Serial Port Error Codes

Port A Frrors:

SCC A internal loopback: Transmitter time-out
SCC A internal loopback: Receiver time-out
SCC A internal loopback: Overrun

SCC A internal loopback: F raming error
SCC A internal loopback: Parity error
SCC A internal loopback: Data compare
Port A has no loopback connector

LAN has no loopback congector

LAN ERROR: DCD IS ACTIVE WITHOUT
RTSON

- LAN ERROR:RTS IS ACTIVE BUT DCD IS

NOT RESPONDING |

Port A async mode: Transmitter Hme-out
Port A async mode: Receiver time-out
Port A async mode: Overrun

Port A async mode: Framing error

Port A async mode: Party error

Port A async mode: Data compare-

Port A modem control error: TR-DCD
Port A modern cantrol error DTR-DSR
Port A modem control error RTS-CTS
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ostic tests the SCC chip, serial port, and LAN port for several
(test ext loopback), external loopback
loopback interrupt (async).

Transmitter failed.

Receiver failed.

A byte was received before the CPU read
the previous byte.

Incorrect time between start and stop bits..
Input data had incorrect parity.

Data read was not what was sene.
The loopback connector is not installed on
Port A, _

The loopback connector is not installed on
the LAN Port.

The Carrier detect signal is active without
2 request to send.

The request to send signal is on bur no
cacrier s active,

Transmitter failed.

Receiver failed.

A byte was received before the CPU read
the previous byte.

Incorrece time between start and stop bits.
Input data had incorrect parity,

Data read was not what was sent.

Stgnal seat at DTR is not detected 2c DCD,
Signal sent at DTR is not detected at DSR.
Signal seat at RTS is not detected at CTS.
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Timing Test Error Codes

TC
T1
T2
T3
T4

TS
Té

MFEP timer error. One or more of the four timers in the MFR:did not generate an
wterrupt on countng dowrn.

Vertical Syne. VIDEL is not generating vertical sync in the required time period.
Horzontal Syne. VIDEL is not generating horizontal sync in the required time period.
Display Enable. VIDEL is not generating DE output or the MFP 15 not generating an
interrupt.

Video gounter Error. The COMBO IC is not generating the correct addresses for the
display. This will result in a broken-up display in some or all display modes.

PSG Bus Error. The PSG chip is defective,

AJAX Bus Error. The AJAX chip is defective.

3.6.2.1.6 () SCSI DMA

The SCSI port is tested by a ing a SCST hard disk to the external connector. This disk
must be set for unit 0, device 0 and have it’s terminating resisters installed. No asumption is
made about the number of SCSI masters on the bus, so therefore all disk accesses will be done
by arbitration. The SCSI interface is tested in DMA as well as CPU mode. Testiag is done
non-destructivly at block zero on the hard disk. Reads and writes are executed using both the
short and long commands. The test sequence is as follows:

1.

2

W)

O

1G.

1L

Send the reset command

Read one 512 byte block from block zero on the hard disk into RAM using the read

short comman

Write the same 512 byte block back to bloclk zero on the hard disk using the write short

commarnd,

Read the 512 byte block once more from block zero on the hard disk into a new memory
location using the read short command.

Compare the two RAM buffers for data integrity.

Read one 32 Kbyte block from block zero on the hard disk into RAM using the read
extended command.

Write the same 32 Kbyte block back to block zero on the hard disk using the write
extended command.

Read the 32 Kbyte block once more from block zero on the hard disk into 2 new
memory location using the read extended command.

Compare the two RAM buffers for dara integricy.

Using the DMA controller read, write, and' read again 64 Kbytes into two different RAM
buffers (as above) using the SCSI extended commaads.

Compare memory for data integrity and DMA over and under shoot outside the RAM
buffers.




3.6.2.1.7 (F) FLOPPY DISK

[a single test mode, a menu is displayed showiag seven options:

1) Quick test.

2.) Read track.

3.) Interchangeability test.

4.) Disk exerciser.

5.) Copy Protect Tracks. ’

6.) Test speed.

7) Install disk.

If the disk is installed, formats, writes, and reads tracks 0, 1, and
79 of side 0. If double sided, formats and writes track 79 of side 1
and verifies that side O was not over written. If the disk is not
wnstatled, checks to see if the drive is on-line and if its double or
single sided. To assure that the drive is correctly tested, the
operator should install {(menu option 6) before calling the test.
Once the test is run, the drive becomes installed, and will be
displayed on the menu screen (below the RAM size).

Continuously reads a track, for checking alignment with an
analog alignment diskette. The track to be read may be input by

the operator. If "Return” is pressed without entering a number,
the default is track 40.

Checks to see Uf a diskette formated on another drive can be read
by the installed disk drive.

A more thorough disk test; tests all sectors on the disk for an

indefinite period of time. :

Tests tracks 80-82, which are used by some software companies
for copy protection). Not all manufacturers disk drives will write
these tracks. NOTE: this test is for information only and
should not be used to reject a mechanism.

The rotational speed of the drive is tested and displayed on the
screen as the peniod of rotation. The acceptable range is 196-204
milliseconds. The highest and lowest values measured are
displayed. The test stops-when any key is pressed.

- Specify what type of disk to test.

Oune additional test which can be pedformed is testing the write prote&t detection. Slide the

write protect tab to the
protected” displayed if LE

rotected position, and run test #1. You should see "F5 Write
e drive has been installed, or "Unable to write disk” displayed if the
drive has not been installed.

It more than one test cycle is selected from the main menu, the Boppy menu will not appear,

but the Quick Test will be selected automatically.
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3.6.2.1.8 (P) PRINTER/JOY/GAME

The port test fixture is used to test the parallel printer port and joystick ports. The parallel
port test writes to a latch on the test fixture and reads back data. The joystck port test
outputs data on the parallel port, which is directed through the test fixture to the joystick
porzs. The keyboard reads rie joystick data in respouse to commaunds from the CPU. The
game coatroller port test simulates joystick direction input, fire button input, paddle
controller input, and light guo inputs. The FALCON30 (STE) game port test fixture uses the

joystick outputs and control lines from the port test fixture to generate the signals input to the
FALCON30.

Printer/Joystick Errar Codes

PO  Printer port error. Data read from the printer port was not what was written.

Pi  Busy input error. The input to the MFP is not being read, or the STROBE output from
the PSG is not functioning, or Joystick 0 pin 3 is not connected.

JO  Joystick Port O. The keyboard input is cot functoning.
Jj1  Joystick Port 1. The keyboard input is not functioning.

J2  Joystick time-cut, Joystick inputs were simulated by outputting data on the printer port
and routing it via the test fixture to the joystick ports. Joystick 1nputs are detected by
the keyboard and sent to the CPU via the 6850. This error can be caused by printer port
faiture (code PQ), keyboard failure, or keyboard-CPU communication line.

J3  Left button input. Not seen by the test board.
j4  Right button input. Not seen by the test board.

J5  Aux Joystick Direction. Game controller port (J500, J501) direction birs. U511 is used
to drive theinput via the test fixture. The hexadecimal data following corresponds to
bits read from latches U510 and U512, where a one indicates an error. For example,
0002 indicates an error at J500 pin 3.

J6  Aux Fire Button. Fire buttons are read from U509. Signal is driven via the test fixture
from the output of U511,

J7  Paddle. The inputs are driven by eicher 5V/100 ohms or 5V/1M oa the test fixture. This
current charges the RC uetwcrg on the FALCON?3Q, varying the output pulse of the
LM556.

J8  Light gun. The light gun (XPEN) input is o oled at three points on the screen (the
video address counter is used to find the posi%xpoa of the screen). The COMBEL should
return. the X/Y coordinates of the screen position.

81




3.6.2.1.12 (X) EXPANSION BUS

This test uses the FALCON30 expansion test fixzure to verfy all address, data, and control
lines brought out to the expansion connector.

The test fixrure has a minimum of 64k of static RAM and is jurper sclectable for 128k, Thus
RAM oi[power up is addressed at SFCA0CO to SFDFHL but s software selectable to be
remapped. to $FAQ000 (cartridge ROM space). This means the board can be down loaded
with the diagnostic code and then executed from the remapped static RAM for debug

urposes. The test fixture can also be configured for installing the diagnostic cartridge

PROMs directly on to the board. Using ri; ATARI Debug program it will be possible o
single step through the diagnostic code to either debug the code itself or for special test
applications requiring detailed examination of the FALCON3G hardware as the code is
execute

In the normal configuration the expansion test fixrure has on board the following hardware:
1. Coatrol Registers F70CC0-F70C02

2. External blitter F78AQQ-F78A3F

3. 64k 120 nsec. static RAM FCCQCC-FCFFEF

The tesﬁng is done as follows:

1. A 64k on board RAM test will be executed to test address lines AGA15 and all 32 dara lines
for shorts and opens.

2. The address lines {A16-A23) will be tested by reading from the upper 256 addresses and
trapping one by one each address read in the address latch register.

1. The on board blitter will, with little modification, esecute the FALCON3J blitter tests.
This exercises the bus master handshaking lines. .

4. Single line rests. incl'u‘clerthe following:

Priority interrupt, interrupts 1,3;5,and 6.
Bus Frror, halr, reser and 500 kHz..



2.6.1.2.13 DSP Port

This test loads 2 program into the DSP and then sends it’s internal sine wave rable out a
loopback connector on the DSP port.

NOTE: The loopback conaector cannot have any long signal paths or the test wall fail

intermittently.

DSP Error Codes
DSPO - DSP Not Executing Program  DSP not responding.

DSP1 - SSi Test Timeout Serial Port Timeout
DSP2 - SS1 Loopback Timeout Data not completing loopback
DSP3 - SSl Bad Data Data mismatch after loopback

3.62.2 OPERATOR TESTS

The Audio, Video, Keyboard, and Hard disk tests have few error messages. The operator
generally determines if the outputs are acceprable.

2.6.2.2.1 (A) AUDIO

Audio is tested in several stages and requires an oscilloscope; 2 micro?hone i/ speaker out
loopback cable, and a digital sound loopback connector.

3.8.2.2.1.1 PSG SOUND

This test is used to test the programmable sound generator channels. This PSG outfm.t is
routed to the CODEC IC gevicewhere it is then conditioned by the Tone and Volume
controls sent via the SDMA chip. An ostilloscope artached to the Headphone jacks can
observe this audio output from the CODEC. The audio sound is 2 low to b:.iix freqéency
sweep. The sound shotild be audible through our the sweep range without a drop off in
volurme. As one cycle of each channel is performed a massage will identify which channel 1s
being exercised (4, B, or CJ. ' o SR '
DMA sound out is tested next. A table in ROM will be used to generate a sine wave and the
cutput is then varied in the CODEC chup as to rate and volume level. There are four partsin

the rest set. At the stact of each test a message will be displayed; the test cycle started and
repeated until the space bar is depressed. The four tests are as follows:

3.6.2.2.1.2 1KHz MONO TONE

1. Mono 1kHz at 4 sample rates, 5 volume levels

3.6.2.2.1.3 1KHz/500 Hz STEREOC TONES

2. Stereo 1k/S00HZ at 4 sample rates, 5 volume levels
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When the Video Diagnostic is selected a menu will appear as follows:

Video Test Submenu

C Color Test
V VGA Mode Test
M Video Monitors Test

Enter Letter:

‘3.6.2.2.2.1 Color Test

This is the same as the old STE color test. It can be viewed on the monitor the system was
started with, either color or VGAL The test screen appears as a set of R,G,B color bars on the
lefr half, and a rainbow of colors in a block on the night half. The system s ok if all colors are

in the bars, and the ratnbow colors are the same as 2 good system.

iom that the color bars are each one DAC bit. If one is missing, check connections to
the DAC.

3.6.2.2.2.2 Video Monitors Test

This tests the Videl, the TV modulator, and the other video output circuitry. This test should
be run with an RS232 terminal attached so all messages will be shown.

The test starts with the color monitor attached and runs four separate tests. Note that only
three screens are displayed, and one TV picture. The SPACE bar is used to increment from.
one test to the next. If you press ESC instead of SPACE, the rest of the test will be
skipped and the video test menu will return after a color monitor is connected.

Screen 1: A set of R,G,B color bars on the left half, and a rainbow of colors in a block ozi
the right half, The system is ok if all colors are in the bars, and the rainbow .

colors are the same as 2 good system.

Note that the color bars are each one DAC bit. If one is missing, check

* conmections to the DAC. After the test completes connecta TV to the
modulator connector and verify proper output. It should look the same as'the:
calor test.

Screen2: © Connect a monochrome moaitorand press SPACE to advance to the
monochrome test. A black screen with white blocks, alternating to a whice
screen with black blocks (same as old STe Hires test). After veritying

monochrome outpur, connect 2 VGA monitoraad again press SPACE.
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3.6.2.2.3 (K) KEYBOARD

Two types of tests are rua. The keyboard self-test is done first, and.if thus passes, a screen is
displayed represeating the keyboard. The operator presses keys and observes that the
cotresponding character on Ze screen changes (reverses background color). The key will also
be displayed in the lower half of the screen. The mouse buttons and four directions are

also shown oa the screen. Connect the mouse and move in any direction and the arrow will
{licker. Any key clicks while the mouse is moving indicates a short. NOTE: It is possible, if
pressing keys very rapidly, to leave the representation of the key on screen in a depressed

state. This does not indicate a problem with the hardware.

-The self-test checks communication berween the CPU and the keyboard microcomputer,
ihecks RAM and ROM in the keyboard microcomputer, and scans the keyboard for stuck
zeys.

Keyboard Error Codes
KO  Stuck key. A key closure was detected while the keyboard self test was executing.

Kl  Keyboard not responding. A command was sent to the keyboard processor and no
status was rerurned within the allowed tme.

K2  Keyboard status error, The self test command was sent to the keyboard, on
completion of the test, the keyboard sent an error status.

3.6.2.2.4 (H) IDE HARD DISK

The TDE Hard Disk test will test the read and write capability of the TDE hard disk. Iralso

tests the DMA channel connected to the hard disk. The test starts by reading and saving the ”
information on cylinder 0. The test then begins a loop where the write buffer is flled wath

test data, The data is written to cylinder 0 of the hard disk through the DMA chansel. The |
dizgnostic then checlks for, and displays, any controller errors logged. The read buffer is then
cleared and the data ix cylinder G is put in the read buffer. The controller is again checked for
errors. Next the diagnostic checlss sshacthe DMA register counted to zero. If not an error
message is displayed. Next the buffers are compared and checked for spray. If an error has
occurred it is displayed. This loop is repeated until the ESC key is depressed. After the ESC
key is pressed the saved cylinder O data is written back to the hard disk.
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3.7 ERROR CODES QUICK REFERENCE

This is a brief sumamary of all error codes which may occur when running the diagnosuc.

INTTTALIZATION (Errors occurring before the title and menu appear)

REROEHE

RAM data line is stuck.

RAM disturbance. Location is altered by wnite to another location.

RAM addressing. Wrong location is being addressed. -

MMU error. No DTACK afrer RAM access.

RAM sizing error. Uppermost address fails.

Bus Ecror handling failed. Bus Error occurred (oz purpose), but caused a crash (e.g.
system was unable to read the vector from .

Bgm Error not detected. COMBEL not asserting Bus Error or the signal is not reaching
the 68030,

EXCEPTIONS (may occur at any time)

E1-E5 notused

E6  Autovector error. IPLO is grounded or 68300 is bad.

E7  Spurious interrupt. Bus error during exception processing. Device interrupted, but did
pot provide interrupt vector.

E$  Internal Exception (generated by 68030).

ES  Bad Instruction Fetch.

EA  Address error. Tried to read an instruction 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
instruction fetch.

EB  Bus error. Generated internally by the 68000 or externally by COMBEL. Usually
caused by device not respoading. Displays the address of the device being accessed.

RAM & SRAM.

RO ' Low memory failed while setting up to rua test.

R1 Failed walking 1s or Cs.

R2 Failed address {counting pattern).

R3 Failed 64k boundary test. Probable failure in: Memory Controller.

R4 Failed while displaying area tested {video RAM). '

"DSP4 SRAM Test Timeout; test stacted but never completed.

DSPs SRAM Fatlure; RAM failure during SRAM test.

MIDI |

MO Data not received. Indicates a broken data path.

M1 Write/Read data mismacch. The data written was not the same as the data read.

M2 Input frame error. Noisy signal. :

M3 Iaput parity ercor. Noisy signal.

M4 Input data overrun. The 6350 received a byte before the previous byte was read.

The MFP may not be responding to the mrerrupt request.
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SCC Interrupt Errors:

SCC interrupt error: Transmitter time-out
SCC interrupt error: Receiver tume-out
SCC interrupt error: Overrun

SCC interrupt error: Pramung erros
SCC interrupt error: Parity ecror
SCC interrupt error: Data compare
No Tx interrupt

No Rx wterrupt

TIMING

Trapsmitter failed.

Receiver failed. ~

A byte was received before the CPU read
the previous byte.

Incorrect time berween start and stop bis,
Input data had incorrect parity.

Duta read was not what was seat.

A trapsmit comumand was issued but oo
interrupt sccurred.

A recerve command was issued but no
interrupt occurred.

TO MFP timer error. One or more of the four timers in the MFP did not generate an

interrupt on counting down.

T1{ Vertical Sync. VIDEL is not generating ve
T2 Horizoaral Syac. VIDEL is not geoeratic

T3 Display Enable. VIDEL is not generating

interrupt,

rtical sync in the required time period.
harizontal sync in the required time period.
DE output or the MFP is not generating an

T4  Video Counter Error. The COMBO IC is not generating the correct addresses for the

display. This will result in a broken-up
T5 PSG Bus Error. The PSG chip is defective.

display 1n some or all display modes.

T6 AJAX Bus Error. The AJAX chip is defective.

BLITTER

Gl Falftone RAM (Internal RAM in BLIT portion of COMBEL).
G2 Endmask.

G3 Operation.

G4 Halfrone Op.

G5 Skew,

G6 . Reverse Bit.

G7 ' Forece Extra Source Read.
G8 Smudge.

GY X Count.

GA Y Count.

GB . Time-out.

GC Address Count

BUS ERROR during BT Replace COMBEL chip.
Test

REAL-TIME CLOCK

Cag No Real-Time Clock

Ct Increment Error



PRINTER AND JOYSTICK PORTS

Po
P1i

10
T
2

T4
I5

Jé

37

I8

Printer port error, Data read from the printer port was not what was written.

Busy input error. The input to the MFP is not being read, or the STROBE output from
the PSG is not functicaing, or Joystick C pia 3 is not connected.

Joystick Port 0. The keyboard input is not functioning.
Joystick Port 1. The keyboard input is not functioning,

Joystick time-out. Joystick inputs were simulated by outputtiag data oa the printer port
and routing it via the test fixture to the joystick ports. Joystick wputs are detected by
the keyboard and sent to the CPU via the 6850. This error can be caused by printer port
failure (code PO), keyboard failure, or keyboard-CPU commurication line.

Left button nput. Not seen by the test board.
Right button mput. Not seen by the test board.

Aux Joystick Direction. Game controller port f ?SOO, J501) direction bits. U511 is used
to drive the input via the test fixture. The% imal data following corresponds to
bits read from latches U510 and U512, where a one indicates an error. For example,
0002 indicates an errer at J500 pin 3.

Aux Fire Button. Fire buttons are read from U509. Signal is driven via the test fixture
from the output of U511.

Paddle. The inputs are driven by either 5V/100 ohms or 5V/1M oa the test fixture. This
current charges the RC network on the FALCON?30, varying the output pulse of the
LMS556.

ight gun. The light gun (XPEN) input is toggled at three poiats on the screen (the
vlﬁco address counter is used tg\gnd the posi%lgoxl.of the screen). The COMBEL should
return: the X/Y coordinates of the screen position.
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EXPANSION PORT
Spurious wterrupt 5
Spurious interrupt 1
Spurtous Laterrupt 6

Bus error from int level 6

Bus error
Spurious Interrupt

Address Error
Halt Testfaided

500 KHZ clock stuck low
500 KHZ clock stuck high

printer is not responding...

Bus error signal stuck low

Bus error signal stuck high
Blitter test failed

Expansion port is not_comle.cted

Address Latch failed ar addr\exp'\read:
Intecrupt level 1 failed .

Intecrupt level 3 failed
Intercupe level 5 failed
Interrupt level 6 failed
Taterrupt paority failed
RAM failed addr.write.read:

A Sgu dous Tnterrupt was received on fevel 5. Check
MEP, COMBO, and Interrupt line 5.
A Spurious Interrupt was received on level 1. Check

, COMBO, and Interrupe line 1.
A Spurious Interrupt was received on level 6. Check
MFP, COMBOQ, and Interrupt hine 6.
A Bus Frror was asserted while accessing Interrupt
Level 6. Check MFP, COMBQ, and Interrupt line
6.
A Bus Error occurred during testing. Check
COMBO.
A Spurious Interrupt was received during testing.
Check MFP, COMBO, and Interrupt lines.
An Address Error occurred during testing. Check
COMBO, MC68030, and all address lines for shorts
or opens.
A halt operation failed to take place when
programmed. Check COMBO, HALT line, and
MC6803G.
The 500 kHz line is stuck. Check COMBO and
clock line.
The 500 kHz line is stuck. Check COMBO and
clock line.
The printer port did not respoad to command.
Check printer data line, SDMA, COMBO, and
PSG.
The Bus Error line is stuck. Check COMBO and
Bus Error line.
The Bus Error line is stuck. Check COMBO and
Bus Error hine.

ansion Blirrer test failed. Checkk COMBO,

address lines, and data lines.
Fxpansion test fixture not installed. Checle
connection of Expansion Test Fixture.
Address Latch Failed. Check COMBO:
Interrupt failed on level 1. Check MFP, COMBO,
and Interrupt line 1.
Interrupt faded on level 3. Check MFP, COMBO,
and Tnterrupt line 3.
Taterrupt fatled oa level 5. Check MFP, COMBO,
and Interrupt line 5.
Interrupe faded on level 6. Checlt MFP, COMBO,
and Interrupe line 6.
Tnterrupt priority test failed. Checlt MEP,
COMBO, and Iaterrupt lines.
RAM test failed. Checi COMBO aod RAM address
and data lines.
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SECTION FOUR
DISASSEMBLY/ASSEMBLY

4.1 FALCONQ30 DISASSEMBLY

Use the following procedure to disassemble the FALCONO30. Refer to Assembly Drawings,
Sectuon 7.

4.1.1 Top Cover/Keyboard Removal

1.

!\)

L

Turn unit upside dowz

Remove the 4 screws, item 220, from the square holes. Remove the 3 screws, item 24C,
from the round holes. These fasten the top case to the bottom.

‘Turn the unit upright and remove the top case, rem 210.

Remove the keyboard, item 2C0, by unplugging the keyboard harness connector located
in the nght froat corner.

4.1.2 Shield and Speaker Removal

1.

2

Remove the 9 screws, item 80, holdiug the shield, item 160, and speaker assembly, items
170, 180, 1nd 190, in place.

Remove the shield.

4.1.3 Floppy Disk Removal

N

Turn the unit upside down.
Remove the 3 screws, item 150, in the round holes.
While holding the drve in place turn the unit back over.

Lift the disk drive, item 120, slightly and unplug the power harness connector and the
nbbon cable.

Remove the drive, item 120, and standoffs, item 130.
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O~

1G.

i1,

12,
13.

15.
16.
17.

18.
19.

2Q.

Replace the three screws, item 80, 1n the front of the shield/printed circuic board
assembly.

Replace the memory board, item 119, in the unit.
Replace the power supply in the maia assembly.

Replace the 4 screws, item 80, at corners of power supply.

Plug the wire harness connector in the right front corner of the power supply, item 90,
into the main PCB.

Replace the drive, item 120, and standoffs, item 130.

Lift the disk drive, item 120, slightly and plug in the power harness connector and the
ribbon cable.

While holding the drive in place tura the vait over,
Replace the 3 screws, item 150, in the round holes.
Turn the unit back over.

Replace the shield.

Replace the 9 screws, item 80, holding the shield, item 160, and speaker assembly, items
170, 180, ind 190, in place.

Replace the keyboard, item 200, and plug the keyboard harness connector located in the
right front corner.

Turn the unit upright and replace the top case, item 210Q.

Replace the 4 screws, item 220, in the square holes. Replace the 3 screws, item 240, in: the
round holes. These fasten the top case to the bottom.

Turn unit upside down.

Warning: It is strongly recommended that the computer be retested once in plastic

to make sure that the reassembly was done correctly and there are no shorts to the
shield.
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This section gives a brief summary of common problems and their most probable causes. For
more detail, refer to the section of troubleshootiag in this decument, or the Diagnostic

Cartridge Troubleshooting Guide.

5.1 DISPLAY PROBLEMS

Symptom

Black Screen

White S‘cfeen
Dots/Bars on Screen
One Color Missing

Monochrome
Moanittor Fails to
Syne but Color
Monitor Okay

Scrambled Screen

TV Outpuc Bad

SECTION FIVE:
SYMPTOM CHECKLIST:

Probable Cause

No power (check LED), bad COMBO IC, bad VIDEL IC. See Section
3.3: Troubleshooting a Dead Unit.

VIDEL IC, COMBO IC, SDMA IC, MC68030. Use diagnostic cartridge
with terminal connected via RS232 port.

Bad SIMM modile, COMBO IC, VIDEL IC. Use the diagnostic
cartridge.

Video cable or connector. SGC DAC, VIDEL IC. Check signals with
oscilloscope.

Verify that the monochrome monitor detect bit is being grounded when
monochrome monitor is plugged in. Check MEP GPIP bit 7; replace
COMBO IC. Use diagnostic cartridge:

Modulator, phase locked loop. Trace signal with oscilloscope. - |
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5.6 PRINTER PORT PROBLEMS

Symptom Probable Cause
Red Screen: Printer  Bad PSG, MFP chips. See Section 3.17.1
Error

Shadow Printng Bad ASCI port cables, termuinator resistors, bad 15244, 1.5245 drivers.

57 HARD DISK PORT PROBLEMS

Symptom Probable Cause
Red Screen: DMA.  Bad SDMA Controller, COMBO IC, AJAX IC (loading the bus),

Error 5380SCSI Controller. See Section 3.15.1

5.8 DMA SOUND

Symptom Probable Cause ,
No Sound +8V regularor, +supplies, DSP IC, CODECIC, SDMA IC.
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SECTION SiIX
DIAGNOSTIC FLOWCHARTS

Connect Terminal
To R8232 Port
And Cycle Power

) ) Replace Parts l
Diagnostic Per Diagnostic - Run Al Tests
Error? Guide
L &
chlaca-?am. :
Per Diagnostic - Cycle Power
Guide
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No Display on Monitor or Terminal

Replace
Power

L Supply

+5Y
Shorted To
Ground?

Inspect Main
CB For
Shorted +5V

Replace
Osallator

y

Replace
in

Remaove Short
And Recheck:

MCE8G30
Halted?

Replace
COMBO

R

B

tace COMBO

MC58030

See Theory Of
(_])?er:tion, Call

ech Support,
Or Replace Main
CB

1Q9

¥

Replace Parts
Per Dmgn‘ ostic
Guide




SECTION SEVEN

PARTS LIST AND ASSEMBLY DF;‘RAWINGS

Major Subassemblies

Main PCB Assembilies

[TEM PART NUMBER DESCRIPTION

30
30
30
30

CA401332-001
CA401332-002

CA401332-0053

CA401332-0C4

ASSY PCB FALCONO30 NTSC
ASSY PCB FALCONO30 PAL-L
ASSY PCB FALCONO30 PAL-B
ASSY PCB FALCONO030 PERITEL

neypoard Assemblies |

IIEM

200
200
200
200
200
200
200
200

Mouse Assemblies

ITEM PART NUMBER

WW

CA401297-001
CA40G1297006
CA401297-003
CA401297-004
CA401297-020
CAA401297-009
CA401297012
CA401297010

CAQ70025-001

Disk Drives

OJEM PART NUMBER

120

(303073001

K /B FALCONO30 W/COP USA
K/B W/COP888 ITA

K/B FX-1 W/COP UK

K/B FX-1 W/COP FRA.

K/B W/COP888 SWF

K/B W/COP888 SPA

K/B W/COP888 SWD

K/B COP888 SWG

ESCRIPTION

Mouse Mitsumit

DESCRIPTION
FDD 3.57 2MB FALCONQ30
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PARTS UNIQUE TO PCB FALCON030 NISC

ITEM PART NUMBLR DESCRIPTION

69 398768001 CAP MYLAR 1G0CPF 100V +-5%

C93 C101219-121 CAP CER CHIP 120PF 50V 5% CH
C71 C101226-102 CAP CERA CHIP .001UF 50V 10%
C70,75 C101221-103 CAP CERA CHIP .O1UF 50V +80-20
C37,49,60, (C302904-104 CAP CERA CHIP,0.1UF 50V +80-20%
61,233 .

uUes (C303023-005 OSC 32.215905MHZ 8P W/DIS
C51,72,87 (398069001 CAP TANT 15UF 25V +/-20%

PARTS UNIQUE TQ PCB FALCONQ30 PAL-L

IIEM

R108
Q3,7,8,9
L112
L111

Y3
D12,13
1105
C24
C224
C36,50
Y2

U18

U4

DL1

L61

R 106,30
R247,254
R240
 R107,116,117
R46

R47
R245,253
R252
R4
R246
R258
R79
R257
R256,70
R255
R251,45
R30

PART NUMBER

14-5220
34.2N3904
C017222
C017948-08
C070176
C070177
C070205
C070450-008
CO70474
C070495-004
C070760-
C100117
C100185
C100213
C100214
C101013-102
C101013-104
C101013-105
C101013-122
C101013-152

C101013-182

C101013-222
C101013-272
C101013-362
C101015-431
C101013472
(C101013-473
C101013-561
C101013-562
C1C1013-682
C101021-151
C101021-750

DESCRIFTION

RES CF 22 OHM 1/4W 5%
TRAN 2IN3904 3P

IIND L5UH 10% AX
INDUCTOR, 1UH AX
CRYSTAL 32.084988 MHZ
DIODE 15V69

IND 27UH 20% AX

CAP ELEC 470UF 35V 20% AX
CAP TRIMMER 5-30PF :
CAP ELEC 10QUF 16V 20% AX
CRYSTAL 4.433618 MHZ 16PF
IC 1377 DIP 2CP

RF MODU ST PALI

DELAY LINE 4.43MHZ
IND.COIL VARIABLE 14UH
RES CHIP 1K OHM 1/10W 5%

RES CHIP 100K 1/10W 5%

RES CHIP 1M 1/10% 5%
' RES CHIP 1.2K 1/10W 5%

RES CHIP 1.5K 1/10W 5%
 RES CHIP 1.8K 1/10% 5%.

RES CHIP 2.2K OHM 1/10W 5%
RES CHIP 27K 1/10W 5%

RES CHIP 3.6K 1/10W. 5%

RES CHIP 430 OHM 1/10W 5%
RES CHIP 4.7K. 1/10W 5%

RES CHIP 47K 1/10W 5%

RES CHIP 560 1/10W 5%

RES CHIP 5.6K 1/10W 5%

RES CHIP 6.8K 1/10%W 5%

RES 150 5% 1/4W 200PPM SMD
RES CHIP, 75 1/4W 5%
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ITEM

R244
R246
R258
R79
R257
R256,7C
R255
R251,45
R30

PART NUMBER

C101013-362
C101013431
101013472
C101013473
C101013-561
C101013-562
C101013-682
C101021-151
C101021-750

DESCRIPTION

RES CHIP 3.6K 1/10W™5%

RES CHIP 430 OHM 1/10W 5%
RES CHIP 4.7K 1/10W 5%

RES CHIP 47X 1/10W 5%

RES CHIP 560 1/10W 5%

RES CHIP 5.6K 1/10W 5%

RES CHIP 6.8K 1/10W 5%

RES 150 5%1/4% 200PPM SMD
RES CHIP,75 1/4W5%

PARTS UNIQUE TO PCB FALCONO30 PAL-B

C43

C236

C93
C220,221
C239
C235
C71,237
C52,73
C222
C78,75
C234
U5s8

Us7
C37,49,60,61
C238
C51,72,87
- Ce9

PART NUMBER
C101212-010
C101219-080

C101219-101
C101219-200
C101219-270
C101219-330
C101220-102
C101220-222
C101220472
C101221-103
C101221-223
C302624-004
C302889-074
C302904-104
C302904-474
C398069-001

- (398768001

DESCRIPTION

CAP ELEC 1UF 30V 20% AX

CAP CERA CHIP,8PF 50V 5%

CAP CERA CHIP 100PF 50V 5%
CAP CERA CHIP 20PF 50V 5%
CAP CER CHIP 27PF 50V 5%

CAP CER CHIP 33PF 50V 5%

CAP CERA CHIP .001UF 50V 10%
CAP CER CHIP .0022UF 50V 16%
CAP CER CHIP 47CCPF 50V 10%
CAP CERA CHIP .Q1UF 50V +80-20
CAP CERA CHIP .022UF3QV +80-20
IC 74HC04 SOIC 14F

IC 741574 SOIC 14P

CAP CERA CHIP0.1UF 50V +80-20%
CAP CER CHIP .47UF 50V +8C-2C
CAP TANT 15UF 25V +/-2C%
CAP MYLAR 1000PF 1CQV +-5%

PARTS UNIQUE TO PCB FALCONO030 PERITEL

TEM

o}l
D47
R33
R31
R32
233
U653

PART NUMBER DESCRIPITON

34-2IN3904
CLet607
C101013-103
C101021-101
C101021-151
C302904-104
C303023-0C4

TRAN 2N3904 3P

DIODE SILICON(SWITCHING)
RES CHIP 10K 1/10W 5%

RES 100 5%1/4W 200PPM SMD

RES 150 5%1/4W 200PPM SMD

CAP CERA CHIP,0.1UF 50V +80-20%
OSC 32.084988MEZ 8P W/DIS

PARTS COMMONTO ALL PCB FACONQ3Q

ITEM

R74
R13%
R8

PART NUMBER DESCRIPTION

14-5010 RES CF 1 /4 3%
14-34R7 RES CF 4.7 1/4W 3% AX
14.535R1/A RES CF AX 5.1 1/4W 5%
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OEM

R2,5,34,
455,58,
84,110,111
R119,120,121,
122,123,124,
130,R 131,134,
153,177,182,
185,188, R 193,
201,204,205,
206

R56,59,66,
68,87,90
R189,191,195,197
R7,73

R3,6

R241
RS57,86,97,207
R39,50,162,
168,212,216,
219,220,R221,
222223229,
230,233,236,
R237,238,239
R29,148

R67,88

R43,114

R176
R190,192,196,198
R16,17,38,
40,4271,
72,81,89 |
R147,159,160,
161,166,167,
173,R 180,181,
184,194,199,
200,209,R214,
218,231,232
R69,94,128,129
R125,132
R75-78,115,
136-143,149-151
R49,60-64,
R95-103,127,
165,183,R 186,
187,2C2,203,211,
224,225 R226,227,
235

R155
R25,27,51,91

R 133,145,154

C101013-103

C101013-104

C101013-105
C101013-122
C101013-123
C101013-220
C101013222
C101013-330

C101013-332
C101013-333
C101013-392
C101013-393
C101013-471
C101013+472

C101013473
C101013-513
C101013-560

C101013-680

C101013-912
C101021-101
C101021-151

RES CHIP 10K 1/10W 5%

RES CHIP 100K 1/10W 5%

RES CHIP 1M 1/10W 5%

RES CHIP 1.2K 1/10W 5%

RES CHIP 12K OHM 1/10W 5%
RES CHIP,221/10W 5%

RES CHIP 2.2K OHM 1/10W 5%
RES CHIP 33 1/10W 5%

RES CHIP 3.3K OHM 1/10W 5%
RES CHIP 33K 1/10W 5%

RES CHIP 3.9K 1/10W 5%

RES CHIP 39K 1/10W 5%

RES CHIP 470 1/10W 5%

RES CHIP 47X 1/10W 5%

RES CHIP 47K. 1/10%W 5%
RES CHIP 51K OHM 1/10W 5%
RES CHIP 56 1/10W 5%

RES CHIP 68 1/10W 5%

RES CHIP 9.1K OHM 1/10%W 5%
RES 100 5%1/4%W 200PPM SMD
RES 150 5%1/4% 200PPM SMD
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IITEM

L1-4,6-26,
28,31,44,
55,79,81,
83,1.86-96,
100,161,103,
106,107,108,
CL113-116
159

F1,2
720,21
716,17

37,8

U22,23

Ul

72

U20

Pé :
U42,43,59,60,61
U1L7
79
T6

130
U34
Ue7
U6z
U63
Uss
Ud4
U26
Usé
U325
U?2,11,35,54
U7

C101403-102

C101411-680
C101814

C101901-0C5
C101901-008
C101990-001
103803001
104522001
C300269-001
C302096-001
C302387-044
C302624-244
C302799002
C302821-001
C302822-001
C302823-001
C302824-001
C302829-001
C302830-001
C302831-001
302832001
C302833-001

302834-001
«C302889008 .
C302889-373 -
C302892-004- -
(302893006

302897001

302900001

(302883

FILTER NOISE 10C0EF

IND 68UH 10% AX SHT BOD

FUUSE MICRO 5A 125V AX

CONN HEADER DOUB.ROW 30P(15%2)
CONN HEADER 2 * 25P

CONN EARPHON JACKSTERDBLSWITCH
IC LM386 AUDIO AMP SOP

IC LM555 TIMER (SOP)

CONN D SUB MALE RT-ANGLE 9P
IC CUSTOM AJAX FDD CNTRL 28PDP
COINN 4P 2X22 2MM STRAIGHT

IC 74HC244 SOIC 2CP

IC YM3439-F 44P PQFP

CONN DSUD 26P 3ROW FEMALE
CONN SCSLII 50P FEMALE

CONN DSUB 19P MALE

IC STV8438 PQFP 44P

IC CUSTOM VIDEL 120P QFP

IC GAL16V$-12 DIP 20P ECLK

IC GAL16V$-12 DIP 20P UDS/LDS

IC GAL 16V8-12 DIP 20P DSACK

IC GAL16Vs-12 DIP 20P AS/BG

CIC GAL20VS-12 DIP 24P DSP

IC 741.508 SOIC 147

- IC 7415373 SOIC 208 -
- IC 74HCTC4 SOIC 147

1C,7406,14P SOIC
IC 53C80 PLCC 4P
1C I M387 DIP 8P

FAN 12V 407407 10MM:
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Uzt
Us

Ul4,6
719,23

2
U3t
Ul3
U15
U19

- Us4
U40
U39
U24,52
U32
J15

MECHANICAL ASSEMBLIES

HEM

20
7Q
60
160
170
150

10
183

PARTNUMBER  DESCRIPTION

C303030-001 IC LE347 14P SOQIC -~

C398016-001 IC 1488 RS-232 DRIVER 14P SOIC
C398017-002 IC 1489A RS-232 REC 14P SOIC
C398064-002 CONN D SUB 159 3 ROW FEMALE
C398087-001 CONN MINT DIN 8P

C3981C6-0C1 IC MC68901 PLCC 52P

398109001 IC Z85C30 1OMHZ 44P PLCC
C398112-030 IC 261530 DIP 16P

(C398112031 IC 26LS31 DIP 16P

C398170-001 IC DS1287 DIP 24P 600

C398173-074 IC 74ACT7414P SOIC

C398173-157 IC 74ACT157 16P SOIC

C398784-CC1 IC 68B50 ACIA 24P

CAQ70024 ASSY CABLE FLAT 34P
CAQ7023-009 CONN FDDPWR CABLE 4P 280MM

PART NUMBER DESCRIPTION
CO70004-004 SCREW SELF TAP PAN HD 3%10
C070004-015 SCREW SELF TAP M3*7L
C076012 RUBBER FOOT

C070200:001 SCREW PAN HEAD M3*5
C070200-003 SCREW PAN HEAD M3X8
C070322-003 COLLAR A BLACK 185MM ST
C070323-003 COLLAR B
C302769 SHIELD TOP FALCONGQ30

- C302770 SHIELD BOTTOM FALCONQ30
C302771 PCB INSULATOR FALCONQ30
C302774-001 COVER BTM FALCONO030 NTSC

" C302779 SHIELD /O PLATE FALCONQ3Q
C302780 SHIELD COVER FALCONQ3Q
C302781 INSULATOR SPEAKER FALCONO30
C302782 RETAINER, SPKR FALCONG30
C303075-001 SCREW PPH 6-37x1"
CA401280-001 ASSY TOP COVER FALCONO3G
CA401337-001 ASSY SPKR FALCONQ30
C302775 BRACKET FAN MOUNTING FX-1
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68901
BUS ERROR

DMA

DMA CONTROLLER

EXCEPTION

COMBEL

SECTION EIGHT
GLOSSARY

Floppy Disk Controller.

Also ACIA (Asynchronous Communication Interface Adaprer).
Each one provides an asynchronous communications channel.
In the FALCONOG30, there are two 6350s, one for keyboard

commuauication, and one for MIDI communicatuon
See MEP.

COMBEL IC has asserred BERR to inform the processor that
there is a problem with the current cycle. Thiscould be duetoa
device not responding (for example, CPU tries to read memory
but the Memory Controller in the COMBEL IC fails to assert
DTACK), or an illegal access (actempting to write to ROM). A
bus error causes exCeption Processing.

The 68030 microprocessor.

Direct Memory Access. Process in which data is transferred
from external storage device to RAM, or from RAM ro external
storage. Transfer is very fast, and takes place independent of the
CPU, so that the CPU caa be processing while DMA is taking
place. The COMBEL IC arbicrates chfgus between the CPU
and DMA.

Atari proprietary SDMA chip which controls the DMA process.
All disk I/O goes through this device.

A state in which the processor stops the current acuvity; saves
what it will need to resume the actvity later in RAM, ferches a
vector {address) from RAM, and starts executing at the address
vectér. When the exception processing is done, the processor
will continue whart it was doing before the exception occurred.
Exceptions can be caused by interrupts, instructions, Or eIT0r
conditons. See also System Errors, or a 68030 reference for
more detail. '

Atad proprietary chip which ties together all system timing and
coutrol signals. It provides ROM/RAM/TO address decode,
Register decode (only for registers that remain in the COMBEL),
Interrupt priority encoding and IACK logic, Paddle circuir,
Joystick circuir, Clock dividers, Video registers (with
modifications to support up to 14MB DRAM memory space),
and the Blitrer.
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RS232C

SUPERVISOR MODE

USER MODE

VSYNC
YM2149

Electrical standard for sertal digital communication. Also the
physical and logical device which performs commuuication using

this standard. In the FALCONO30 cotnputers, consists of the
MFP, PSG, 1488, and 1489 chips.

State of the CPU in which 1t is allowed to access all hardware
and RAM locations, and perform some privileged instructions.
Determined by the state of 2 bit in the Status Register.

State of the CPU in which certain instructions and areas in the
memory map are disallowed (resulting in a prvilege violation
exception if attempted). See also SUPERVISOR MODE.
Signal used for vertical synchronization of CRT display device.

See PSG.




SECTION NINE
SCHEMATICS AND PCB LAYOUT
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