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PUNCH 

Format: 

P <addrl>, <addr2> RETDRN 

The Punch command transmits output to Logical Output Device 1, 
normally the RS-232 serial port. The output is in Motorola 
68118 object code format. . It contains all bytes between 
addresses <addrl> and <addr2>, inclusive. 

Example: 

P1III,2FFF RETDRN 

NOTE: The Punch command does NOT produce the standard 
end-of-record marker on its output. See the End Punch 
command. 
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END PUNCH 

E'ormat: 

E RETURN 

The Punch command produces output records in standard Motorola 
6Seee object code format. The Punch command does not p~oduce the 
required end-of-record mark. To properly close out the object 
code, use the End Punch command. 

Example: 

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 one 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. 
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Format:. 

Where: 

Chromatics CGC 798" 

EXAMINB REGISTERS 

x «Reg>] (,<value>] RETURN 

<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 
6SSSS processor r.egisters. These are the names of the registers: 

08 Data register " Dl Data register 1 
• 
• 

~D7 Data register 7 

AI Address register S 
Al Address register 1 
• 
• 
A7 Address register 7 

PC Program counter 
OS Oser 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 list 
is printed of the registers designated for Trace (see Trace 
Display). 
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NOTE: These registers are Rpseudo-registers" used by 
the Monitor during trace and breakpoint operation. 
The values in these registers are not. initialized 
unless a breakpoint is reached, or unless specifically 
loaded using the X command. 

~xamp1es: 

X RETURN 

XDl RETURN 

XDl,3E4F RETURN 

X? RETURN 

displays all registers 

displays the value of D1 

loads D1 with hex value 3E4F 

displays registers designated 
for trace 
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TltACB (SIBGLB ftEP) 

format: 

~ [<addr>] RETURN 

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

Before using Trace, it is necessary 
command (unless PC already contains 
command). 

to set PC using 
a value, from a 

the -X· 
previous 

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: 

~ RETURN 

T4lE2 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 

~ormat: 

I <list of registers> RETURN 

[1 RETURN 

I 0RE'rURN 

rrace Display defines which registers will be displayed during 
rrace 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: 

[D0.B,Al.L,A2.L RETURN 

IPC.L,DI.W RETORN 

11 RETURN (display all registers) 

Ie RETURN (display none) 

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

X? RETURN 
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Format: 

Where: 

Chromatics CGC 7988 

GO (WrlII BREAKPOINTS) 

G [<addr>] [,<bkpl>l [,<bkp2>1 RETURN 

"'l", [) 

<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 anyone ·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 

GE6A2,E6B0 RETURN 

G,l6FF0 RETURN 

G RETURN 

Go at address 4502 hex. 

Go at address E6A2, with a 
breakpoint at E6B0. 

Go at current PC, with a 
breakpoint at 16FF0. 

Unconditional Go. 



-~..,- -- --

ABORT 

(f a machine language program is executed using the Monitor, it 
nay be aborted at any time by pressing any Bezel Key. All 
=egisters are displayed, and control re.turnsto 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 program1 
If the Bezel Keys are to be used as user-defined keys 
after leaving the Monitor, the system must be Booted. 

, 

.-.~- ._._- -- ~-------.----=-~-......... ~---- -~--"-""""',~.~~"'~-"~---'-;--'-'-~""'!.-"-----~- -
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APPENDIX D - TRAPS 

The MC68000 processor used in the CGC 7900 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 8traps.· Thi.s causes the 7900 software to display 
information relating to the trap, and the system halts. A 
8crash8 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 
aisplay 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 
:ontacting Chromatics for assistance regarding a trap problem, 
?lease 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 
tESET 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, 
e necessary to force a power-up Boot by simultaneously 
1RL SHIFT and RESET. 

it may 
preSSing 

raps are explained in more detail in the Motorola MC68000 
serls Manual (available from Chromatics). 

" 
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Traps are referenced by a number or a letter: 

Trap type 

• 
1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

p 

G 

B 

P 

* 

Explanation 

Bus Error (non-existant memory was accessed) • 

Address Error (attempt to fetch word data 
from an odd memory address). 

Illegal Instruction. 

Division By Zero. 

CBE Instruction. . 

TRAPV Instruction. 

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

Trace. 

Line 1919 Emulator (illegal instruction). 

Line 1111 Emulator (illegal instruction). 

Spurious Interrupt. 

Level 1 Interrupt Autovector. 

Level 2 Interrupt Autovector. 

Level 3 Interrupt Autovector. 

Level 4 Interrupt Autovector. 

Level 5 Interrupt Autovector. 

Level 6 Interrupt Autovector. 

Leve~ 7 Interrupt Autovector (power-up 
interrupt). 

Buffer Memory Parity Error. 

Undefined Trap. 
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APPENDIX B - 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 7900. 

The 790a uses some control-codes in ways not defined by ASCII. 
See Appendix A for the 790a's allocation of control-codes. 



~ 
I» 

toO • 
0 $00 NUL Null 32 $20 64 $40 @ 96 $60 " . l':1 

I 
1 $01 SOH start of Heading 33 $21 I 65 $41 A 97 $61 a N 

2 $02 STX Start of Text 34 $22 • 66 $42 8 98 $62 b 
3 $03 ETX End of Text 35 $23 f 67 $43 C 99, $63 c 
4 $04 EOT End of Transmission 36 $24 $ 68 $44 D 100 $64 d 
5 $05 ENQ Enquiry 37 $25 , 69 $45 E 101 $65 e 
6 $06 ACK Acknowledge 38 $26 , 70 $46 F 102 $66 f 
7 $07 BEL Bell 39 $27 • 71 $47 G 103 $67 9 
8 $08 as Back Space 40 $28 ( 72 $48 H 104 $68 h ~ 
9 $09 HT Horizontal Tab 41 $29 ) 73 $49 I 105' $69 i" 

! 10 $0A LF Line Feed ) 42 $2A * 74 $4A J 106 $6A j' n 
11 $0B VT Vertical Tab ,. 43 $2B + 75 $48 K 107 $68 k 

::r ... 
12 $0C FF Form Feed 1 44 $2C 76 $4C L 188 $6C 1 0 , III 
13 $0D CR Carriage Return 45 $20 - 77 $4D M 189 $6D m ~ I» 

14>. $0E SO i·Shift Out 46 $2E 78 $4E N 110 $6E rt' 
• n 0 .... 

15 $8F SI \Shift In 47 $2F / 79 $4F 0 III $6F 0 n ... ,. 
16 $10 OLE Data Link Escape 48 $38 0 88 $50 P 112 $70 P 

I 17 $11 OC1 Device Control 1 49 $31 1 81 $51 0 113 $71 q 8 18 $12 DC2 Device Control 2 50 $32 2 82 $52 R 114 $72 r n 
19 $13 DC3 Device Control 3 51 $33 3 83 $53 S 115 $73 s ..... 
20 $14 DC4 Device Control 4 52 $34 4 84 $54 T 116 $74 t \0 

21 $15 NAK Negative Acknowledge 53 $35 5 85 $55 U 117 $75 u i3 & 
CSl 

22 $16 SYN Synchronous Idle 54 $36 6 86 $56 V 118 $76 v 
23 $17 ETB End of Transmission Block 55 $37 7 87 $57 W 119 $77 w 5 24 $18 CAN Cancel 56 $38 8 88 $58 X 120 $78 x 
25 $19 EM End of Medium 57 $39 9 89 $59 y 121 $79 y 
26 $lA SUB Substitute 58 $3A : 90 $5A Z 122 $7A z 
27 $lB ESC Escape 59 .$38 1 91 $58 ( 123 $78 { 
28 $lC FS File Separator 60 $3C < 92 $SC \ 124 $7C I 
29 $10 as Group Separator 61 $30 • 93 $50 1 125 $7D } 
30 $lE RS Record Separator 62 $3E > 94 $5E 126 $7E ... 
31 $lP US Unit Separator 63 $3F ? 95 $5F 127 $7F DEL 
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BLIH SELBCT,i-5,]-28,3-1l3 
Blinking background,3-]1 
Blue flooc!,l-78 
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BOLD VBCTOR,i-6,1-48 
Boot, 1-23 
Boot String,1-8',1-t] 
lreak,l-lJ 
lreakpoinu,C-24 
Brief guide ,i-3 
Buffera,l-85 
Bus error,D-2 

C&lc lIode,l-21 
cancel,i-7 
CASE ~ABLE,l-37,l-'I,l-l5,l-1t 
cae 7911 OVIllVIEW,l-4 
Chanqe key,i-5,3-21,3-24 
CBMGB COLOR (INS) ,i-5,3-24 
CBANGE COLOR (11GB) ,i-5,1-21 
CHAHGB MEMORt,C-7 
CBAIIACTBll PORTS,"" 
Character .i&e,i-2,3-ll 
CBEatSTJK MEMORt,C-15 
ORa.E, i-6 ,1-" 
Clear 1OL,2-1 
Clea&" LiJut,2-7 
Clock,l-Il 
CLO,1-17 
CLO default color.,3-l1 
CMOS ... ory,1-24 
CMOS a .. ory,1-83 
Code arquaents,l-ll 
CODS BIERAllCBY,1-17 
CODES AND COOl SEQODICIS,1-11 
CODES, A-I 
COLOR CUBI,8-l,8-6 

Color teys,2-14,3-22 
COLOR LOOm. ~ABLB (CLot ,3-4, 

3-5,3-17 

Color numbera,2-l4,1-22 
Colors available,3-3 
COLORSE~,1-5,3-82 
COLORSWAP,i-5,3-81 
COKMAND REFERENCE LIST,1~3 
COMPARB JlEMORY,C-t 
COMPLEX PILL,1-2,3-81 
CONCATENATED BOLD VICTOR, i-6, 

3-49 
CONCATENATED VlCTOR,1-6,3-]8 
Control codea,A-l 
CONVENTIONS,i-t 
CONVERGENCE, 1-7 
Coordinates,i-2,3-33 
Copy key,3-75 
COpy RASTER,i-5,1-75 
COPT RASTBlt, OVERSTRIIB,1-76 
CREATE BOFPBlt,I-51 
Create Buffer address,I-8', 

I-t2 
~E BOFPER OR/Orr,i-3,1-52 
Ctrl Bome,2-7 . 
Ctrl cod •• ,A-l 
Ctrl, i-' ,1-11 
Ctrl-8,C-2 
Ctrl-X,l-54 
Ctrl-I, i-7 ,1-21 
Cur.or Color,l-' 
Carsor OD!Off,i-"l-t 
CUrsor bliDk,2-l. 
Cursor color,3-l' 
Cursor eontrol.2-7 
Cursor keypad,1-2' 
Cursor relative aove,2-' 
Cursor, Bitaap,3-5,3-8 
CUllVB,1-6,1-63 
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DErAOL~ COLOR LOOKD.,3-25 
Default proqr .. ,1-85,1-8' 
D£pAOL~ RAM ALLOCATIOB,l-t4 
Defaults, changinq,1-83 
DEPINB A SOB-BOFFER,1-54 
Define runction Xey,1-l,i-7, 

1-71 
DlrIRB SOURCZ RASTZI,I-5,1-74 
DEGAUSSING, 1-7 . 
Del Char ,2-8 
Dd Line,l-. 
DILA!' , 1-61 
Delete Character,2-1 
Delete tey,C-2 
Delete Line,2-8 
DEVICE ASSIG~ LIST,1-33 
Di.play reqistera,C-2' 
DISPLAr TIKB,1-82 
DIS~ WINDOW VAR.,l-l.l 
Division by .ero,D-2 
DOS buffer,1-85,1-17 
DOS tranal.nt ar •• ,1-1S,1"7 
DOT, 1-6 ,3-35 
DOJUII MEMORY, e-5 
Duple.,l-l,l-27 

10GB rru., 1-6,3-1S 
lID PORCB (object),e-l' 
IDvlronaent.l,l-6 
IOL Sequence,l-47 
Ira .. 108,2-' 
Ira .. pege,l-7 
Irror reeovery,D-l 
lacape,1-27 
Iscape codes,1-13,A-f 
EVALOATE MATH,C-l' 
IXAMINE R!GISTERS,C-2' 
BXI~ING PLOT SOBMODES,3-72 
IZPANDSD IMAGI KBMORY,3-111 
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PILL KEMORY,C-li 
PILL,i-6,1-14 
rilled f1qur •• ,3-)4 
PILLED POLYGON (TILER),3-62 
roreqround color,i-l 
rOLL DOPLEX,l-). 
rOHCTION KEYS,1-71 
runction Key buffer,1-85,1-8' 
runction ley stack,1-85,1-87 
rull Duplex,i-3,1-3. 

GENBltAL INFORMATIOR,l-l 
GO (WI'l'B BREAltPOINTS) ,C-Z' 
Grey.,3-l7 

IALP DOPLEX,1-3,1-2' 
Bandsbaking,1-37,1-'5,1-tl 
Bard Disk,l-6 
BIXCONE,B-2,B-7 
BOlle, 2-7 
HOlle lower,2-7 
BOST IOL SEQOENCZ,1-47 
BtlB, VALUE, SATURATIOR,8-1 
BYS color units,3-24 
INS, 8-1 

Illegal inatructioD,D-2 
taage plane.,1-85,1-tl 
t.aqe plane.,l-'l 
DlCREMENTAL VICTOR, 1-f ,3-55 
DlCREllENTAL X-BAR,1-6,3-5' 
DlCREllENTAL Y-BAR,i-f,3-53 
lnline Id1tor,C-3 
Input buffer.,l-IS 
Ina Char,2-8 
Ina Line,2-1 
Insert Char,2-1 
DlSBlt'l' IN'l'O SOB-BOPrBll,l-57 
Insert Line,2-. 
DlST~IOa,l-6 
Inter character speclng,1-4, 

3-14 
Interrupts,D-2 
IITRODOCTIOa,l-) 

JOYSTICI,1-7,3-l.5 
Joy-color,3-115 

ley 1UUI •• ,1-t 
leyboard,l-lJ 
leyboard buffer,1-15,1-.7 
leyboard llghts,1-32 
leyboard Processor,l-' 
1EYB0ARD SYBe,1-4,1-l5 
I1LL " S08-BUFrBll,l-5& 

1Il,1-t 
112,1-9 
.. ster W1ndow,1-6l 
Math par •• r,C-l' 
JlDLI,I-85,1-9I 
Memory allocation,l-', 
... ory l1aits,I-85,1-88 

i· 



IUrrorlnCj,J-91 
Mod. codes,1-16,A-2 
ModlfIeu,l-l1 
MONITOR,C-l 
Move X-Y,I-4,2-9,3-, 
MOv. cutsor relativ.,1-4 
MOW MEMORY, C-I 

ROMERleAL DATA,l-f7 
Sua.rIc keypad,1-2' 

Offscreen ... ory,J-99 
OPIRATI OK WINDON VAR.,1-1 •• 
OUtput Buffera,1-85 
OVIRL~ BLINK ON/Opr,2-1' 
OVERLAY COLOR/BLIHK,2-1l 
OVERL~ CORSOa CONT.ROL,1-2,2-7 
OVERL~ CORSOR BLINI,2-1. 
OVERL~ D!rAULTS,2-5 
OVerlay Jcey,2-6,J-t • 
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