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END PUNCH

Format:

E RETURN

The Punch command produces output records in standard Motorola
68000 object code format. The Punch command does not produce the
required end-of-record mark. To properly close out the object
code, use the End Punch command.

Examples

E RETURN

This command is provided separately so that you may Punch
several different portions of memory to your output device,
keeping them all as part of a single file, then terminate the
entire set with one end-of-record using End Punch. The
resulting object code can all be read in with cne Load command,
even though parts of it may be loaded into non-contiguous areas
of memory. The Load command continues to read until it reads
the end-of-record provided by End Punch. o
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EXAMINE REGISTERS

Format:

X [<Reg>] [,<value>] RETURN

Where:

<Reg> is the name of a register, or a question mark

<value> is a hex number, up to 32 bits

This command allows you to examine or modify the contents of the
680008 processor registers. These are the names of the registers:

D@ Data register @
D1 Data register 1
.D7 Data register 7
Ag Address register 9
Al Address register 1
A7 Address register 7
PC Program counter
Us User stack pointer
SR Status Register

If the command X is used with no arguments, the values of all
registers are displayed.

If the name of a register is given, only the value of that
register is displayed.

If the name of a register is given, and a value is specified,
the register is loaded with that value.

If the question mark is used instead of a register name, a 1list
is printed of the registers designated for Trace (see Trace
Display).
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NOTE: These registers are "pseudo-registers" used by
the Monitor during trace and breakpoint operation.
The values 1in these registers are not. initialized
unless a breakpoint is reached, or unless specifically
loaded using the X command. _

Examples:
X RETURN _ displays all registers
XD1 RETURN displays the value of D1

XD1,3E4F RETURN loads D1 with hex value 3E4F

X? RETURN displays registers designated
for trace



Page C-22 Chromatics CGC 7968
TRACE (SINGLE STEP)

Format:

T [<addr>] RETURN

The Trace command executes one instruction in the program. The
current instruction is pointed to by the register PC (progr
counter). After executing one instruction, the designated
registers are displayed.

Before using Trace, it is necessary to set PC using the "X*
. command (unless PC already contains a value, from a previous
command) .

If <addr> is specified, tracing continues until that address is
reached. registers are printed after each instruction executes.
The process may be interrupted at any time by pressing DELETE or
by pressing any Bezel Key. Pressing CTRL S will pause the
display, and pressing another key will resume tracing.

Examples:

T RETURN

T41E2 RETURN

After using the Trace command, the next Monitor prompt you
receive will be "TM" to indicate that you are still in trace
mode, When you receive the "TM" prompt, you may press the
RETURN key to execute a single instruction. Entering any other
command will remove you from trace mode, and the "TM" prompt
will no longer be presented.

See also Trace Display.
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‘TRACE DISPLAY

‘ormats
[ <list of registers> RETURN
{ ] RETURN

[ 8 RETURN

Trace Display defines which reglsters will be displayed during
Irace or Breakpoint execution.

Each register in the <list of registers> must be in the
following form:

Reg . Length

Where Reg is the name of a register, and Length is the type of
display desired: B for byte, W for word, L for long word.

The second format given above causes a listing of all registers
to be printed at each break in execution. The third format
turns off all register listing.

Examples:
[DO6.B,Al.L,A2.L RETURN
[PC.L,D1.W RETURN
[] RETURN (display all registers)

[0 RETURN (display none)

A list of the registers currently specified for tracing maf be
obtained with the command

X? RETURN
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GO (WITH BREAKPOINTS)

Format:
G [<addr>] [,<bkpl>] [,<bkp2>] RETURN
Where: . 10 Spiiie.
<addr> are each 32-bit hex addresses
<bkpl>
<bkp2>

Go causes execution to begin at address <addr>. If <addr> is
omitted, execution begins at the current value of PC.

Up to two breakpoint addresses may be specified, and they must
be separated by delimiters (commas, spaces, or colons).
Execution will continue until any one of the breakpoints is hit.
At that time, the registers designated by Trace Display will be
listed, and control is returned to the Monitor.

When either breakpoint is encountered, BOTH breakpoints are
removed from memory.

If no breakpoint addresses are specified, the program will not
return to the Monitor (unconditional Go).

Examples:
G4502 RETURN Go at address 4502 hex.
GE6A2 ,E6B@ RETURN Go at address E6A2, with a
breakpoint at E6BO.
G,16FF@ RETURN Go at current PC, with a

breakpoint at 16FF@.
G RETURN - Onconditional Go.
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ABORT

[f a machine language program is executed using the Monitor, it
nay be aborted at any time by pressing any Bezel Key. All
registers are displayed, and control returns to the Monitor.

NOTE: After entering the Monitor, the Bezel Keys will
ONLY perform this Abort function. Re-entering the
Terminal Emulator and trying to define a Bezel Key
will result in aborting the Terminal Emulator program!
If the Bezel Keys are to be used as user-defined Kkeys
after leaving the Monitor, the system must be Booted.

— - - L T E——
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APPENDIX D - TRAPS

The MC68000 processor used in the CGC 7908 will detect a number
of error conditions which may occur during a program. If a
severe error occurs, the processor discontinues normal program
execution and "traps." This causes the 7908 software to display
information relating to the trap, and the system halts, A
"crash®™ sound is emitted from the speaker to indicate that the

program has crashed. The red indicator above the cursor keypad
is illuminated.

Traps should not be encountered during normal
operation. Users running preliminary or un-debugged
software are more likely to encounter traps.

When the system traps, the bottom line of the Overlay is used to
display the type of trap, the address at which the trap
occurred, and seven words of data from the stack. These data
nay be helpful in determining the reason for the trap. When
sontacting Chromatics for assistance regarding a trap problenm,

dlease include all of the data displayed at the time the trap
>ccurred. '

\fter a trap, the system stops and does not acknowledge
.nterrupts. The only way to recover from a trap is to press the
\ESET key. Pressing RESET turns off the red indicator on the
.eyboard, however, the trap message remains on the screen until

:rased. Pressing RESET followed by SOFT BOOT will clear the
icreen and recover from most traps.

f the program damaged any system data before trapping, it may

e necessary to force a power-up Boot by simultaneously pressing
IRL SHIFT and RESET.

raps are explained in more detail in the Motorola MC68088
ser's Manual (available from Chromatics).
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Traps are referenced by a number or a letter:

Trap type 4 Explanation
8 . Bus Error (non-existant memory was accessed).
1 Address Error (attempt to fetch word data

from an odd memory address).
Illegal Instruction.
Division By Zero. .

CHK Instruction. .

TRAPV Instruction.

A U & W N

Privilege Violation (attempt to execute
privileged instruction while in User state).

Trace.

Line 10189 Emﬁlator (illegal instruction).
Line 1111 Emulator (illegal instruction).
Spurious Interrupt.

Level 1 Interrupt Autovector.

Level Interrupt Autovector.
Level Interrupt Autovector.

Level

2
3

Level 4 Interrupt Autovector.
S Interrupt Autovector.
6

Level Interrupt Autovector.

m O %" m O 0O w > VW 0 N

Level 7 Interrupt Autovector (power-up
interrupt).

‘o

Buffer Memotf Parity Error.

Undefined Trap.
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APPENDIX E - ASCII CODES

This section includes a chart of the ASCII (American Standard
Code for Information Interchange) characters, and a chart of the
character fonts provided in the 7908.

The 7980 uses some control-codes in ways not defined by ASCII.
See Appendix A for the 7960's allocation of control-codes.




VoNOTLEWN-E

S00
$01
$02
$03
$04
$05
$06
$07
$08
$09
SOA
$OB
$ocC
$@D

. SOE

$OF
$10
$11
$12
$13
$14
$15
$16
$17
$18
$19
$1A
$1B
$1C
$1D
S$1E
S$1F

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS

HT

LF

FF
CR
SO
SI
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SuB
ESC
FS
Gs8
RS
Us

Null

Start of Heading
Start of Text
End of Text

End of Transmission
Enquiry
Acknowledge

Bell

Back Space
Horizontal Tab
Line Feed -
Vertical Tab «
Form Feed L
Carriage Return

Shift Out
‘shift In

Data Link Escape
Device Control 1
Device Control 2
Device Control 3
Device Control 4 .
Negative Acknowledge
Synchronous Idle

End of Transmission Block
Cancel

End of Medium
Substitute

Escape

File Separator

Group Separator
Record Separator

Unit Separator

$20
$21
$22
$23
$24
$25
$26
$27
$28
$29
$2A
$2B
$2C
$2D
$2E
$2F
$30
$31
$32
$33
$34
$35
$36

$37

$38
$39
$3A

$3B

$3C
$3D
$3E
$3F

IS & e aDFPLYL % B

WV H A e CONOUIERWN B\

$40
$41
$42
$43
$44
$45
$46
$47
$48
$49
$4A
$4B
$4C
$4D
$4E
$4F
$50
$51
$52
$53
$54
$55
$56
$57
$58
$59
$5A
$5B
$5C
$5D
$SE
$5F

Pt SN KN ESCCHNIPOUWOZINRUNIOTEROOD»®

125
126
127

$60
$61
$62

- $63

$64

$65

$66
$67
$68

- $69

$6A
$6B
$6C
$6D
$6E
$6F
$70
$71
$72
$73
$74
$75
$76
$77
$78
$79
$7A
$7B
$7C
$7D
$7E
$7F

4

ot s N X ECECMMTOINROTOS BEHTWUOMOOODY

DEL

&3S WILOVIVHD IIOSV QUVANVIS

Z-3 9beg

gp6L OO0 SdTIewoIyd



9090 USEL 5 maundais )

REGULAR AND ALTERNATE (A7) CHARACTER FONTS
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Capitalized

entries

INDEX

correspond to chapter

listed in the Table of Contents.

A7 characters,i-4,1-69,2-3
ABORTr C-2S

ABSOLUTE PAN,3-101

ABSOLUTE I00M,1-7,3-182
Address error,D=2
Alpha,3-73

Alpha Lock,1-20

Alternate Char. Set,1-69,E-3

APPEND TO CREATE BUPFER,1-3,1-54

ARC, 1-6 '3-6‘

AREA PILL,i-6,3-84

ASCII CHARACTER SET,E-2
ASCII CODES,E-l

Assembly language,C-1
ASSIGNING DEVICES,i-3,1-31
Autovector,D=2

Axcl. i-2

Background color,2-1S
BASIC,1-21

BAUD RATE,{-3,1-43,1-85,1-91
BEZEL KBYS,1-73,C-2S
Bezier curve,3-63

BINARY MODE,1-184
BITMAP,3-3

Bitmap, addressing,3-§
BITMAP BLINK,3-27

BITMAP CHARACTER SIZE,3-13
BITMAP COLOR AND BLINK,3-29
BITMAP CURSOR CONTROL,3-8
BITMAP DEPAULTS,3-5

BITMAP INTERCHAR, SPACE,3-14
BITMAP OPERATIONS,3-6
BITMAP ROLL AND PAGE,3-11
BLINK O!!/O!‘P, i-5 '3‘31
Blink (Overlay).2-16

Blink Plane,3-28

BLINK SELEC?,1{-5,3-28,3-113
Blinking background,3-31
Blue flood,1-78

Bold characters,3-78

BOLD VECTOR,i-6,3-48
mt,l-u

Boot 8::1nq.1—8‘.1-’3
Break,1-19
Breakpoints,C-24

Brief guide,i-3
Buffers,1-85

Bus ecror,D-2

Calc Node,1-21

Cancel, i=7

CASE ‘I'ABI-S, 1-” '1-‘. '1-.5 '1‘.’
CGC 7989 OVERVIEW,l-4
Change key,1-5,3-21,3-24
CHANGE COLOR (BVS) ,i-5,3-24
CHANGE COLOR (RGB),1-5,3-21
CHANGE MEMORY,C=7
CHARACTER PONTS,B-3
Character size,i-2,3-13
CHBECKSUM MEMORY,C-15
CIRCLE,1-6,3-48

Clear B0L,2-8

Clear Line,2-7

ka.l‘u

CLU,3-17

CLU default colors,3-18
CMOS menmory,l1-24

CMOS memory,l1-83

Code arguments,1-13

CODE HIERARCHY,1-17

CODES AND CODE SEQUENCES,1-11
CODES,A-1

COLOR CUBE,B-1,B-6

Color keys,2-14,3-22
COLOR LOOKUP TABLE (CLU),3-4,
3~5,3-17

Color numbers,2-14,3-22
Colors available,3-3
COLORSET, 1-5,3-82
COLORSWAP, 1~5,3-81
COMMAND REFERENCE LIST,{-3
COMPARE MEMORY,C-9

COMPLEX PILL,{-2,3-83

CONCATENATED BOLD VBCTOR'i;"
-49

CONCATENATED VECTOR,{-6,3-38
Control codes,A=1
CONVENTIONS, {-9
CONVERGENCE,1=7
Coordinates,i-2,3-33

Copy key,3-7%

COP! RASTBR, 1-5 '3-75

COPY RASTER, OVERSTRIKE,3-76
CREATE BUFPER,1-51

Create Buffer address,1-86,

1-9
CREATE BUPPER ON/OFP,i-3,1-52
Ctrl Home,2-7
Ctrl codes,A-1
Cttl I ’s" '1"1’
Ctrl-8,C-2
Ctrl-x,1-54
Ctrl-g,4-7,1-21
Cursor Color,i-¢
Cursor On/0ff,i-4,2-9
Cursor blink,2-18
Cursor color,3-189
Cursor control,2-7
Cursor keypad,1-28
Cursor relative move,2-9
Cursor, Bitmap,3-5,3-8
CORVE, 1-6,3-63

Decimal numbers,i-1,1-97
DEPAULT COLOR LOOKUP,3-25
Default program,1-85,1-89
DEFAULT RAM ALLOCATION,1-94
Defaults, changinq,l-os
DEPINE A SUB-BUFFER,1-54

Define Punction Key,i-1,1i-7,
1-71

DEFINE SOURCE RASTER,1-5,3-74
DEGAUSSING,1~-7

Del Chnr,z-l

Del Line,2-8

DELAY,1-68

Delete Character,2-8

Delete key,C-2

Delete Line,2-8

DEVICE ASSIGNMENT LIST,1-33
Display registers,C-28
DISPLAY TIME,l-

DISPLAY WINDOW VAR.,1-181
Division by zero,D-2 .
DOS buffer,1-85,1-87

DOS transient area,l1-85,1-87
m' 1-6 '3’35

DUMP MEMORY,C-S
Duplex,i-3,1-27

.EDGB PILL,1-6,3-8S

END PUNCE (object),C-19
Environmental,l-6

EOL Sequence,l-47

Erase EOS,2-8

Erase page,2-7

Error recovery,D-1
Escape,1-27

Escape codes,1-13,A-§
EVALUATE MATH,C-16

EXAMINE REGISTERS,C-28
EXITING PLOT SUBMODES,3-72
EXPANDED IMAGE MEMORY,3-111

headings, and are

PILL MEMORY,C-18
PILL,i-6,3-34

Pilled figures,3-34

PILLED POLYGON (TILER),3-62
Poreground color,i-1

FULL DUPLEX,1-38

PUNCTION KEYS,1-71

Punction Key buffer,1-85,1-89
Punction Key stack,l1-85,1-87
Pull Duplex,i-3,1-38

GENERAL INFORMATION,l-l
GO (WITH BREAKPOINTS) ,C-24
Greys,3-17

HALP DUPLEX,1-3,1-29
Bandshaking,1-37,1-8%,1-91
Hard Disk,1-6

HBEXCONE,B~2,B~7

Home,2-7

Home lower,2-7

HOST EOL SEQUENCE,1-47

HUE, VALUE, SATURATION,B-1
HVS color units,3-24

BVS,b=1 . o N =

- P - PP,

-~ Y

Illegal instruction,D=2
Isage planes,1-85,1-91
Image planes,l-91
INCREMENTAL VECTOR,{-6 ,3-55
INCREMENTAL X~-BAR,i-6,3-58
INCREMENTAL Y-BAR,1-6,3-353
Inline Bditor,C-3

Input buffers,1-8S

Ins Char,2-8

Ins Line,2-8

Insert Char,2-8

INSERT INTO SUB-BDPPSI.I-S'I
Insert Line,2-8
INSTALLATION,1-6
Intercharacter lpacinq,i-ci 1

Interrupts,D=2
INTRODUCTION,1-3

JOYSTICK,1-7,3-185%
Joy-color,3-185

Key names,i-9
Keyboard,l1-19

Keyboard buffer,1-85,1-87
Keyboard lights,1-32
Keyboard Processor,l-4 °
KEYBOARD SYNC,i-4,1-3S
KILL A SUB-BUFFER,1-56

LED (keyboard),l-21

LIGET PEN,1-=7,1-77 ‘

Lighted keys,i-1,1-21

LI‘.I'E!IAL CREATE,1-2,41-3 01'5’
LOAD (object eodc).c-11

Load CLU,3-2%

LOCAL,1-3,1-28

Logical Devices,i-1,1-4,1-31

m,i-9

n2 '1"’

Master Window,1-61
Math parser,C-16
MDLE,1-85,1-98

Memory allocation,l1-94
Kemory limits,1-85,1-88

.



Mirroring,3-91

Mode codes,l1-16,A-2
Modifiers,1l-11
MONITOR,C-1 .
Move X-!, i-4 '2-"3-’
Move cursor relative,i-4
MOVE MEMORY,C-8

NUMERICAL DATA,1-97
Numeric keypad,l1-28

Offscreen memory,3-99
OPERATE ON WINDOW VAR, ,1-190
Output Buffers,1-85

OVERLAY BLINK ON/OFP,2-16
OVERLAY COLOR/BLINK,2-13
OVERLAY CURSOR CONTROL,i=2,2-7
OVERLAY CURSOR BLINK,2-189
QVERLAY DEFAULTS,2-3

Overlay key,2-6,3-6 .
Overlay On/Off,1-7

OQVERLAY OPERATIONS,2-6
QOVERLAY PLOTTING,2-19
QVERLAY ROLL AND PAGE,2-11
OVERLAY, 2-3
Overstrike,i-4¢,3-13

Page, i{-4,2-11 »3=-11

PAN AND 200M,i~7,3-99,3-181
Pan Xx-Y,i-7

Parity error,D-2
PARITY/LENGTH/STOP BITS, 1-3 P "

Pattern Pil1,3-88
Patterns, 1-5,3-88
Physical Devices,1-4,1-33
PLANE SELECT,{-4,3-187,3-113
PLANB VIDEO SWITCH,i-7,3-189
Plot' 1-2

Plot and Alpha,3-73

Plot codes,1-15,A-4

Plot dots (Overlay),2-4
Plot key,3-6

Plot light,i-1

Plot On/Off,i-6

PLOT SUBMODES,i-1,3-33
POLYGON, 1“ ;3"5’
Power,1-6

Power-up reset,1-23
PREPACE, {-1

Prefix codes,l-11
Priority of codes,1-17
Processors,l-4

PUNCH,C-18

mi.t r-“k,l‘z' '1‘15

RASTER PROCESSOR,1-4,3-73
Raster direction,i-5,3-77
Raster graphics,3-73

RAY, 1-6,3-68

REAL TIME CLOCK,1-81
Recall,2-8,C-3

RECTANGLE, {-6,3-43

REDRAW CREATE BUPPER,{-3,1-53
Relative Pan,i-7
Reset,1-23,D=1

RESET, BOOT, SOPT BOOT,1-23
Reset String,1-86,1-93
Resolution (Bitmap),3-~3
Return,1-19,2-7,C~4
Revision, software,C-14
Roll,i-4,2-11,3-11
RS-232,1-37 -

RS=449,1-37

RUBBER BAND,3-97

.

Scale,i-4

SCALE FACTORS,3-89

SCALING ON/OFPP,3-93

Search memory,C-13

SECOND IMAGE, WRITING,3-114
SELECT BLINK PLANE(S),3-28
SELECT CHARACTER SET,1-69
SELECT IMAGE,3-112

SERIAL COMMUNICATIONS,1-37
Serial defaults,l-98

Serial port buffers,l1-88
SERIAL PORT CONNECTORS,l-48

WARM START,1-2S

WINDOW AND SCALE,3-94
Window limits,1-62,1-1283
Window table,1-85,1-92
WINDOW VAR. ASSIGNMENTS,1-99
WINDOW VARIABLE USES,1-143
WINDOW VARIABLES,1-98
WINDWS,!.—Z.!.-(,I-CIJ-‘I
Windows, number of,1-8%,1-87
Word length, secial 1-4S

SERIAL PORT PINOUTS,1-39 Iait,i-3,1-53
SERIAL PORT WIRING,1-41

Serial ports,1-37

302. L-S ZOOI' 1.1 ,3-9’ 13‘1.1

SBT BACKGROUND COLOI, l.-S 'zslga .

SET CLOCK,1-81

Set color,i‘5,2-14,3-2!

SET CURSOR COLOR,3-18

SET POREGROUND COLOR,2-14,3-29
SET MEMORY,C-11

SET RASTER DIRECTION,{-5,3-77
SBT VECTOR TYPE,3-88

SET VECTOR WIDTH,3-47

SBT WINDOW LIMITS,1-62
shife,i-9,1-19

Single Step,C-22

Sixteen glane|,3-111
68099,1-4,0-1

Size key,i-4,3-13

Soft 9002.1-23 .2-5

Source raster,3-74

Stack, systea,1-85,1-88,1-92 -
Stenciled characters,2-18
Stop bits, serial,l-45
Sub-Buffers,i-1,i-3,1-54
System stack,1-85,1-88,1-92

Tab stops, l.tting,l-ll3
le'2-7.3-9

TERMEN,1-27

TERMEM version,C-14
TERMINAL EMULATOR,1-27
Terminal key,1-27
TEST,i-4,1-65

Text cditinq,3°C'C-3
THAW,1-83

Tiler,3-62 -

TONE GENERATOR,1-7,1-32,1-7%
TRACE (SINGLE STEP),C-22
TRACE DISPLAY,C-23

TRANSMIT CREATE BUFPER,1-53
TRANSMIT WINDOW VAR.,1-191
Transparency,2-17

TRAPS,D-1

TRIANGLE,1-6,3~-45

Two~image example,3-114
THWO-POINT CIRCLE,1-6,3-42

Undefined codes,1-12
User,i-2
User codes,l-14,A-8

V. width,1-6,3-47
VECTOR,1-6,3-36
VECTOR~DRAWN CHARACTERS,i-7,

3-78
Vector type,i-5,3-80
Vector Width,i-6,3-47
Version,C-14
VIEW A SUB~BUFPER,1-55
VIRTUAL COORDINATES,3-89
VIRTUAL SEARCH,C-13
Visibility, Overlay,2-17
VISIBLE ATTRIBUTES,2-17
VISIBLE CONTROL~CHARS,1-67



