
Greetings , 

First of All , please allow the 
getting this issue to you. 
Fest a]ot has happened in this 
ca n keep you from your duLies . 

I 
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editor to say Lhat he is 
You see, in between our 

household ... It ' s amazing 
Again , s orry guys ! 

sorry for the delay in 
last meeting and Rainbow 
just how a little baby 

\ LAST MEETING IN REVIEW 
There were[ three product presentations during our lost meeting . If you mis sed 
them .. . Too pad , they were great ! John Keller reviewed CoCo Paint us ing Lhe 
X-Pad . CoCo Paint is yet another graphic software program. Where it is not 
CoCoMa x, it

1is a close second and at half the pd ce . Eel llnLhaway gave a brief 
showing of \ a new video digitizer called VIDX by Grafx . Once again a close 
second to Micro Works DS-69, but at a far less cost . Closing out the meeting , 
Tony Poclra*a tryed to show us bow to burn a ADOS chip . Due to a bad tape copy 
of the custJmized ADOS , the presentation was cut short •.. Sorry Tony ! 

JULY -MEETING INFORMATION 
For the Jul meeting , I ' m sure Lhere will be a product prrsenlntjon , but at this 
mailing , one has not been arranged . We will however , be hearing about a very 
important prbtection program for all -of your software/hardwa re . If for nothing 
el se , don ' t miss thjs information . 

I 
I TIB-BITS I 

ALtachcid wiLh Lhis news leLter is a complete ]i s ling of the CoCo ' s memory 
locations . I beli eve you will find this informa ti on handy i n allot of ways . It 
was published in the Dccembe~ ' 83 issue of MICRO and is re printed with-out 
permissj on , so mom ' s the word !!! 

OUTSIDE WORLD 
Coming soon wiJl be the Commodore 128. Ha ving r ead a great deal about this new 
system , this js the low-down . This s ys t em will us e a n upgr a ded basic called 
BASIC 7.0 a nd in 80 columns . It ' s di sk operating sysLcm wi ll be CP/M Plus (3 .0) 
with a beige screen (not blue) . There will be a throw switch to boot their 64 
mode , thus, staying fully compatible with exis ting soft..,1are . Commodore clajms 
that thjs systems separate 64 , 128 and CP/M operating ~odes offer fcaLures that 
would be considered standard on most machines but were l acking on the 64 -
includfog o faster drive (the 1517) , 80--co]umn display (on Lile new 1902 monitor) 
and memory expansion up to a 512K total. No prices have been set (or the 128 of 
peripherals , yet , according to expeits , ~xpect to see it at around $1000 (this 
price will include all of the above) . Commodore feels that usjng CP/M , it wil l 
bring thjs system into the business world of computers. 
Footnote : At the price of this NEW system, check out Ta ndy ' s 1000 . MS-DOS , 
disk drive , 128K, e tc ., etc • . • ~ith a sale price of $999.95 . NOW, how has the 
edee ! ! ! 

-
CLOSING NOTES 

Remember , July 11th i s our next meeting . For the new guys and gues ts , we meet 
at t he G] cns jde Public Library on Fullerton Ro• cl i n Gl endale Hei ghts . Our 
meet ings start ar ound 7: 30pm and ru~ no l atter t hen 10:00pm . Hope to see you 
all there in cocohca,cn ! Oh , t he Gl enside Color ro~pu t cr Cl ub is doing a road 
show at t he Gl enda l e !!eights Founders Day party. D•tai l s a t our July meeting . 

F.DIIOR : Ed Ha thaway 8 \:est Stevenson Drive Gl endal e llt.s ., TL 60139 (312 ) 
462 0694 
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{All Numbers in Hex) 

0000-03FF 
0-100-0SFF 
0600 0rFF 
1000-3FFF 
.!OliU-,l· fF 
S000 YHF 
!\000-BFFF 
COUO-FHF 
rFOo-=-FFFF 

0003 
0006 
0007 
001 9 
0019-00 lA 
0IJJ B-00 IC 

00ID-001 E 

00 IF-0020 

0021 -0022 
om.J-0014 
0025-00:16 
0027-0028 
0033-0034 
0037-00JS 
004 1 
004 1-004 8 
00-1 1 
0043 
0045 
0047 
0047 
004B 

0U-1F·00S4 

0056 
flO:'iC-006 1 

Ovcn·iew 

Ram used by BASIC l111erpretcr 
Video Display 1May he moved) 
R.~M for user program 
Additional RAM in 16K syiacrn 
Addition:i.l RAf\\ in 31K sy-,11::m 
Extcmlcd IV,SIC ROM 
B:1sic lm1.;rr>rc1er ROM 
C:mrid!,e ROM 
J/0 :.nd runaol 

El tended 

GcnC'r:tl Counter 
Strmg Flag 
Fbg if GJrhage Collected 
Stan of User RA.M 
BASIC Progr:'.lm Begin 
Pointer to Top of Program/Begin 
V,mablcs 
Pointt:r to Top of Vari:ihl es/St:'.lrt of 
ArrJvs 
Pointa 10 End o f Arra}'s/St:irt of 
Available M emory 
T op of Stack/Stan of String Pool 
St:'.lrt of Used Arca of Stnng Pool 
Pointer 10 BASlC ,'\1cmory Limit 
End of String Pool/Sta n of User Space 
Pninier to Current D:it::1 Rc:id Jlo~1tion 
Current Vari:iblc N,11ne 
4 Bytes U!-cd by T,1kcnize 
Stan nml End Adda:-.;~ of Block Mo\·c 
Highe~t A,ldrcss to Move to 

ll i.i:hcst Adi..ln:s~ 10 Move 
Lnwc,;1 :\Jdn:ss f\,u\'cd lO 

Lowt·::.t Ad,lrcss 10 I\ \O\'C 

I lighc:.t String fount! 
Address o f Ocscnptor of Highest 
String Found 
flu.iring Pomt Accum11b1or /f l 
(6 l>ytcs) 
String I cngth 
Floating Point Accumulator 1'2 
lu.Jw!t~I _ .J.· 

I 
0062 
0063 
0068-0069 
006C 
OU6F 

0070 
007 1 
0072-0073 

0074-0075 
0078 

0079 
(107 A-0078 
007C 

007D 

007E-007 F 

ooso 
00S1 
0082 
0083 
0084 
ooss 
0087 
0088-0089 
008A-008B 
008C 
00SD-00SE 
OORF 
0092 

009-1 
OOY5 0096 

009 7 0098 

OllY9 
009 A 
009B 
009C 

I .\·:·; 
::s,::;a. ..... . .. .... . . 

-;-~~;..:"{ .. :. ~ 
;.;. ~w•,. • ._ f 

. ' 

----"--------
Sign Comparison 
Extended Precision Ilyte 
Current Progr.1111 Linc 
Cuirenr Column Position 
Device Numbc:r fo r Output Character 
(0 ~ Scrc1.;n,$FE"' Primer, $FF ~ Tape, 
l - 16=Disk BASIC Filc11) 
EOF on T:1pe File Flag 
R..:sct Flag .. S55 for \V:i.rmstarr 
Rc:.1an Pointer {cont:iins 
SR0C0-BASIC WJrm~t:lll) 
Pointer to End of Memory 
File Mode (0 ~ None, l lnput,2 ,,. 
Output) 
Tape Working Buffer Length 
T.lpl! 1N orking Bufkr Pointer 
Tape File Block T>•rc (0 I k:idcr, 
J A D;11:1,Sl· f- = E.OF) 
N umhcr of Data Bytes in C:1S!>CHI! 

1/0 Block 
P1ogr:1rn End Address I :iftcr a 
CLOADM 
Chcck~um 
C'a:-~<.ltc Error/! 
Gcnernl Counter 
Pulse Width C ount 
Ri:-.c/Fall Flag 
LJst S111c V.tluc 
L.1s1 Key Entered 
Po inter to Current Cursor Position 
Serini Rc:id 11 of Tries 
Sound Frcqm:ncy 
Durntion of Sound 
Stan of Arc:'.l Downlo:1ded from ROM 
Co1111ob I 1;ngth of Unmndtilatcd 
Curier Pt ccccding C:i~ellC 1/ 0 
Cursor Color 
I l i.i;h :1nd Low by tes nf Baud Rate 
Code IN01m:1ll)' S0ll57) 
Carriage Return Delay {Nrnmally 
$0001) 
C"tJmma Fir.:ld Width (Nonn:illy SI 01 
la!-t Comma Field (Norrn.t!ly ~70) 
Printer Linc Width (Norm.illy SS-11 
Affec ts positions of V.irs. Linc-printed 

____ _0 Co~a Fi~ls 1$0()1 __ _ 
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0091)-009£ 
009F 
D0AS 
00A6 
00AS-00AA 
00AB 00AE 
00AF 
0OBS 
00136 
00B7-00B8 
00B9 
00BA-0OBB 
00BC 
0OBD 
00BF 
00C l 
00C3 
oocs 
0007 
00DB 
00E6 
00E7 
OOEA 
oorn 
00EC 
00ED 
00EE 
00F0 
0100-0102 

0103-0104 

0 105-0108 

0109-010B 

0lOC-0 l0E 

0lOF-011 1 

0112-0] )3 
0ll6-0H7 
0II A 
OIJC 
0llD-0l If 
0120-013C 

0120-0124 
0115-0129 
Cll '.1.A-012£ 
0J2F-Ol33 
0 134-0)38 
0l39-013C 
0 l 3E-0J3F 
0 ]40-014 1 
Ul-H-0143 
Ol l-1-01 45 
0JJ6-0l-l7 
01-18,01-19 
01-l,-\ (1148 
01 -tC-rJ-1 D 

Transfer Address afte r CLOADM 
St;irt of get nex t r:haracter suhruutine 
St;irt of get i:ame ch;llacter ~uhroutinc 
Next Ch;iractcr Poin ter 
Jump Vcct0r to Print O K 
Ext enucu r rouuc t A,ca 
Trace Flag 
Current Color 
Current PMODE 
End of Screen I 
Number of Bytes per Line 
Audress of G1:1phics P:igc 
SE Disk systcm,$6 No disk 
X l 
Y l 
Color Set 1 2 8 
X2 
Y2 
Temp 
Change Flag 
DLOAD Baud R:ite 
In put Timeout Constant 
Operation Code 
Drive Number 
T1:ick 
Scc lOr 
Buffer Address 
Status Returned 
Software lntcrn1pt 3 Called by Vecto r 
a t SFFF2 
Softw.ue lntnrupt 2 Cnlled by V1:ctnr 
:n $FFF4 
So ft ware ln tcnupt l C:illcd by Vector 
:it SFFFA 
N1m-M:1~k:ihle lntt•11 up1 C:ilkd by 
Vector :ll SrFFC St:t to $07 AE by 
Disk 
Int errupt Request Called by V1:ctor :it 
$FFF8 Set to SA9!13/St:t to $894C by 
Extcndcd/St:t to SO7BC by Disk 
Fas t Interrupt Vector Called by Vector 
:it :l.FFF6/Sct to $AUF6 
l ligh :ind low bytes of Tl MER 
Seed for RND Func t ion 
Shi ft Lock Flog 
Kcyho:ird Delay Consta nt 
Jump vccior to $8-189-Print O K 
Token Table OircctoryjByte l ,., II of 
Keywo1ds, Ily te 2,3 Address of Table, 
Rytc 4,5 - Address of Subroutines) 
BASIC Co m m ands 
BASIC Functions 
Extcnckd B1\SJC C-0111111:mds 
F.xt cndcJ BASIC Funuions 
Disk BASIC C-nmm:inds 
Disk BASJC F11mtions 
Addr<:ss for LJSR0 
Address for USR l 
Addrc5s for USR2 
Addn.:ss for USR3 
Ai..lJrcss fo r USR4 
Alhlress for USRS 
AJJrc~s for USR6 
Addrt·\s for USR7 

014E-0 14P 
0 150-0 15 1 
0152-0159 
0ISA-015O 
0 l SA 
0 15B 
0 l SC 
0150 I 
0 l SE-0160 

I 
0161 -0163 

' I 
0164-0166 

0 167-01 q9 

I 
016A•Olr 

0 16D 016F 

0 173-0175 
' I 

0 176-0178 

l 
0179-0178 

017C-0l7E 

0 l 7F-0 181 

0182-0 184 

0 185-0187 

0188-018A 

0JSB-018D 

01 SE-0190 

019 1-0193 

0 194-0196 

0 197-0199 

019A-0 19C 

019O-019F 
OJA001A2 

0 JA3 ·01 AS 

8000-9FFF 
0101 
()} 1)2-0lD9 
0IDA-02DS 
lJ Jf)A-01 El 
CllE 0IF6 

•.•rCRO 

Address for USR8 
Addn,s~ for U~R9 
Kcyhon,J Rollover Table 
Joyst ick Readings 
Left Joystick Up/Down 
Left Jor:.tick Left /Righ t 
Right joystick Up/Down 
Right joystick Right/Left 
Open Device Hook C:illcd a t 
SASJ'6/Si.:t to SC426 by Di~k 
D t.:vice N umber Check Called a t 
SA5B9/Sct to $C8_38 by Disk 
Rctu1 n Device P::irnmct.:rs Called a t 
SA:{SF/Sct to SCS-13 by Disk 
Ch::ir.1ctcr Outpm Called at 
SA282/Set to S8273 by Extended/Set 
lO SCB4A br Disk 
Character Input C:illcd at SA 17 6/Sct 
to SBCF I by Extended/Set to SC58F 
by Disk 
Check File Ol'EN for Input C:ilkd at 
SA3ED/Sct to SC818 by Disk 
Close All Open Files Called a t 
Sf\426/Sct to SCA3B by Disk 
Close One File Called :it SA42O/St:t 
to S.8286 by Extended/Set to SCA4B 
by Disk 
Print U sing Called a t SB918/Sct to 
S8E90 by Extended 
File Item Scanner Called at 
SH061/Set 10 SCCSB by Disk 
Rre:ik Key Check Called at SA549/Scr 
to C859 by Disk 
Get I inc From Keyboard Called a t 
SA390/Sn to /MP lffS by Disk 
Finbh Loading ASCII File Called a t 
SA4BF/Sct to SCA36 by Disk 
Check End Of Fi le Called at 
$ASCE/Sct to $C860 by Disk 
Evaluate Operand C:illed a t 
SB223/Sct to S8846 hy Extended/Set 
to SCDF6 by Disk 
U ser Error C:iJlcd a t SAC46/Ser to 

JMP RTS hy Disk 
Error Called a t $AC49/Sct to SS8F0 
by Extended/Set 10 SC24D by Disk 
Run C illed at $AE7 5 /Sct to $829C by 
Extended/Set to SC990 by Dis"k 
H ex & O ctal Calkd a t $BO7.2/Set i O 

S87 ES by Extended 
Execute Line Called at SA09E/Sct to 
$82B9 by Fx temlcd 
C:1:iphics Aduress Calkd at SA8C4 
CLS,GET,PUT etc Called a t 
SA9 10,S97SC,S8AFA,S8162 Set to 

$C29A by Disk 
T okcni..:e Called :it S8821/Set to 

$8304 by Extended 
Extended BASIC ROM 
T ape File l engtb 
T J)'C File Name 
C:ii.c.ct t e Buffer 
Cl OADI\\ File Name 
l"XFC Ach!rc,c. L, .11 Lit>e ---·-
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02DD-03DC-
0400-05FF 
0600-35FF 
0600 
0600-06FF 
0700-07FF 
0800-0927 
097E 
0982 
0983 
0985 
0986 
ocoo 
OFFF 
3FFF 
7FFF 
8000-9H}= 
807F 

8183-81 EF 
81 F0-821 D 
821E-8256 
8257-8272 
82B9 
82BB 
8378 
8381 
83BO 
8446-
8480 
84F2 
8524 
8533 
86A7 
86A8 
86AC 
86BE 
874E 
877E 
8871 
8968 
8970 
8A09 
8BDD 
8Cl8 
SDBC 
8£06 
928F 
92.>,6 
92C2 
92DD 
9339 
9361 
9365 
9388 
9444 
946C 

66 

. Load Address from Tape 
Contains token for first keyword in 
BASIC Statt:mcnt 
Console 1/0 Buffer 
Lo-res screen 
Posible Graphic Screens 
Bottom of program area/No Disk 
Disk Buffer 
Disk Buffer 
Drive Table 
Table of Current Tracks 
NMI in use flag 
NMI )MP 
Motor shutoff counter 
Current latch data 
Program Start/Disk System 
Top of memory 14K). 
Top of memory (16KI · 
Top of memory (32K) 
Extended BASIC ROM 
Cold Start to BASIC without 
size Search and Workspace init; 
Resets pointers to Stan of BASIC 
Program · 
Warmstart to BASIC. Docs not Reset 
Pointers to Start of BASIC Prog · 
Extended Comm.and Token Table 
Subroutine Entry Addresses 
Extended Function Token Table 
Subroutine Entry Addresses 
Break or Stop Routine 
Extendt:d interpret loop 
COSine · 
TANgent 
ArcTaNgcnt 
LOG 
SQuare Root 
EXPonential 
FIX 
EDIT 
TRace ON 
TRace.OFF 
POSition-. 
VARiablc PoinTeR . 
STRING$ · 
lNSTRing 
DEFine . 
TIMER 
DELete 
RENUMbcr 
HEXS 
DownLOAD 
Input Serial Character 
Output Serial Character 
Find Byte/Bit Routine 
Byte/Bit; PMODES 0,2,4 
Byte/Bit; PMODES 1,3 
Bit Tables 
PPOINT 
PSET 
PRESET 
LINE 
Draw Horizontal Line 
Draw Vertical Line 

94Al 
94E2 
9506 
9532 
9546 
9621 
9670 
968B 
9710 
9723 
9755 
9758 
98EC 
9A22 
9CB6 · 
9E9D 
ADOO-BFFF 
AOOO-AOOl 
A002-A003 
A004-A005 
A006-A007 
A008-A009 
AOOA-AOOB 
AOOC-AOOD 
AOOE 
A027 
A06E 
AOA6 
AOCB 
AOD7 
AOES 
AOF6 
AIOD 

Al29. 

Arn· 
Al76 
AI9~ 
AlBl 

AlCl 

A26E 
A282 

A2BF 

.A.:IOA 
. A390 

A416 
A44C 
A46C 

A498 
A4FE 
A53E 

Draw Line 
The Draw tine Loop 
Move Up, Down, Left, Right Routines 
PCLS 
COLOR 
PMODE 
SCREEN 
PCLJ;AR 
Compare Two Points ~i~J PUT 
PAIN• 
PLA 11 
DRAW 
CIRCLE . . 

BASl~ROM . · 
Addre s of Check Keyboard · 
Addrc s of Character Out. 
Addrc ·s of Cassette Read On 
Addre ·s of Block In . 
Addre,s of Block-Out 
Addre$s of Joystick In 
Addrds of Header Out 
Secondary Reset 
Prim~ Reset 
Hardstan (After Reset) 
Check. for Disk ROM 
Check for Extended ROM · 
Print Version 
Softstart (After Reset) 
FIRQ Entry (Rori Pack Check) 
Start of Aiea Downlo:ided to Rfi.r..\ 
at SBF 
Start of Area Downloaded to RAM 
at SJOC 
Inpllt Character, Bit 7 Clear 
Input Character 
Blink Cursor Color 
Wait for Keypress and Read Kyhd;- · 
Char Returned in A Register 
Check Keyboard and Get K_ey if. 
pressed; Z = l,A = 0 if no key 
Z"' O,A ==key, B and X Preserved · •-

Table of Codes for non-alpha keys .. 
Output Character to Device Specified 
by $6F, All But CC Preserved 
Output Character in A to Printer 
(RS232) 
Output Ch:m1cter in A to Screen 
Input Line from Keyboard into Bufler · 
at S02DD; Return XS02DC; Zero 
byte at End of Buffer 
CLOSE 
CSAVE 
Perform CSAVEM Function; Requires 
Start of Memory Block in S 19-AO and 
in S01E7-8, Transfer Address in 
$01E5-6, and File Name in $01D2-9. 

· F.nter with A"' 2 and X-= 0. 
CLOAD 
CLOADM 
EXEC ~ :,;. ___________________ _ 

MICRO No. 67 · Decemoer 1983 



-·-,------------::::.-_:.--.;::=:.:.:::.:.:·_~_--_~_-,:_-:-_-_ --~----= TRS-80C - , 

Address, $45-6 is Destination BottoJ . 
Address after Move, $47-8 is Source 

A564 
A59A 
ASCE 
ASEC 
ASF6 
A629 
A681 
A6FE 
A701 
A70B 

A77C 

A7BD 
A7D8 
A7ES 
A7E9 
A7F4 

A85C 
A880 
A8Bl 
ASFS 
A910 
A928 
A937 ·· 
A948 
A956 
A992 
A9B3 
A9C6: 
A9DE 

AA29 
AASl 

AA66 
AHIA· 
AH67 
ABAF 
ABEi 
ABF9 
ACIE 
AC20 

INKEYS 
Transfer Block 
EOF 
SKIPF 
OPEN 
Open T:ipe File 
Find Filename · 
Blink Screen Comer 
READ Block from Tape 
Read a Block from Cassette; Must be 
On and In Bit Sync. $7C Contains 
File Block Type:0 = File Header, 
1 ,-. data, $FF= EOF. $ 70 Contains 
Number of Data Bytes in File 
(0-$FFJ. Z=- 1, A=O if no Errors, 
Z = 0, A= 1 if Checksum Error, Z = 0, 
A,,. 2 if Memory Error. X =- Buffer 
Start Block Length i! no Error, X 
Points to Beyond Bad Address if 
Error. 0 and Y Preserved 
Start Cassette and Get Into Bit Sync 
for Reading. U and Y Preserved, FlRQ 
and IRQ Masked. · 
MOTOR· . 
Tum Cassette On and Write Leader 
Write Tape File · 
Tum Off Motor 
Write Block to Cassette; Tape to 
Speed and Leader Written, $7E = 
Buffer Address, S7C = Block Type,. 
$70 = Number of Data Bytes, . 
X = Buffer Address Data Bytes, All 
Registers M9dified 
Sine Table for Cassette Out 
SET',• 
RESET 
POINT·.· 
CLS 
Clear Screen and Home Cursor 
Print Copyright jCLS 9) ~ 
SOUND 
Gcner:ne Sound · · 
AUDIO 
Interrupt Processor (60 Hz_ Counter) 
1ovs·ncK 
Re:1d and Store Jo_ystick Values; 
Lcft:Up/Down is SISA,Rt/Lft is .. 
$15B; Right:Up/Do.wn is SlSC,Rt/ 
Lft is $150. \'is Preserved 
Function Address T:ible 
Operation.T:ible for +, - , • ;t; , 
AND,OR 13 bytes each-Addresses ·and 
Precedence Values! 
Command Name Table 
Function Name T:iblc 
Command Address Table 
Error Code Tablc 
Tcxt Strings . 
Search St~ck for GOSUB or FOR · 
Open up space in memory 
Move Block ot Memory Starting at 
Top; $41·2 is Destin:ition Top 
AdJress, $43-4 is Source Top 

... 

AC46 
AC73 
AD17 
AD19 
AD47 
AD9E 
ADC6 
ADE4 
ADEB 
AE02 
AF.09 
AEJ0 
AE41 
AE75 
AE86 
AE92 
AEA4 
AEC0 
AEE0 
AEE3. 
AEE8 
AF14 
AF42 
AF67 
AF89 · 
AFFS 
B046 
B0F8 
B156 
BlCB 
Bi23 
B290 
B2D4 
B2F4. 

B34E 
R38F 
BJE4 
B3ED 

B4EE 
B4FD 
B518 
B56O 
B591 
B5D8 
BSEF 
B6"1 
B68C 
B6A0 
B6AB 
B6C8 
B6CF 
8716 
8750 
B757 
B75E 
8764 
B7C2 
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Bottom Address 
Error Handler 
Idle Loop 
NEW (Clear Memory) 
Execute NEW 
FOR 
Interpret Loop 
Execute line 
RESTORE 
Check for Break.or Pause 
END 
STOP, 
CONTinue 
CLEAR' 
RUN· 
co··: 
GOSUB 
COTO, 
RETURN. 
DATA ... · 
REM or.! 
ELSE 
IF '.'. 
ON·, .. , 
Get Unsigned Integer 
i.ET ·; 
INPUT 
READ. 
NEXT 
Get Expres~ion,,:.::: . 
Another Entry.in Operation Table 
Get Operand . . ·· 
Execute Functions . 

· AND/OR Oper:nions 
Relational Opera!ions 
DIMension• 
Variable Creation 
Evaluate Integer Expression 
Convert Number in FPAC into 16-bit 
Two's Compl!lllCnt Integer Left in D 
Register; Overflow; return 10 BASIC · 
if >.+32767 0!'.- <-32768 . . 
MEM. , 

STRS 
Get String 
Allocate string routine 
Garbage Collect 
Process one descriptor. 
Comp:ict one string 
LEN 
CHRS 
ASC 
LEFTS. , • 
RIGHTS 
MID$ .. 
VAL·:. 
PEEK .. 
POKE 
LUST Command 
LIST Command 
Untokenize 
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E6 Untokenize one token 

- 21 · Tokenize 
B892 Tokenize one word 

8F7 PRINT 
B97E TAB 
B99C Print Text String 
B9AC Print a Space 
B9B4 Start of Floating Point Routines

B9B9 
B9C2 · 
BA79 

BACS 
BACA· 
BB2F · 
BB7D 
BB91 
BC4A 
BCSF 
BC6D 
BC7A 
BC93. 
BCEE 
BDI2 
BDB6 

BDCC 

8DO9 
DECO 

EC5 
BFIF 
BF78 
BFBD-
BFCS 
BFF2 
BBF2-BBF3 
BBF4-BBFS 
BBF6-BBF7, 
BBF8-BBF9 
BBFA-BBFB 
BBFC-BBFD 
BBFE-BBFF 
COO0-D7FF 
C004 
C0D4 
Cl7F-ClDA 
CIDB-C200 
C6C2 
C932 
C98B 
C99A 
CBCF 
COIA 
CO28 
CD36 
CDSB 
coco 
CDE9 
CF3F 
CFRA 
CFE0 
D025 

68 

Rounding 
Subtract from FPACI 
Add to FPACl · 
Two's Complement FPACl 

Constant 1.0 -
Multiply . 
Move (X) to FPAC2 
Constant 10.0 
Divide _·:. 

.Move FPAC2_ to FPACl 
Move FPACl to FPAC2 
Test-F.PACl for Zero and Sign 
SiCN·· 
ABSolute value · -' 
INTeger · . 
Convert String to Floating Point 
Constan_ts 99999999. 9, 999999999, 
1E09 
Display the Decimal .Value in D 
Register 
Convert FPACl to ASCII · 
Constant 0.5 . 
Series of 4 Byte Constants- · 
RaNDom· • 
SINe -
Constants 2 pi, 0.25 · 
Series of S Byte Constants 
Interrupt and Reset Vectors 
SWl3.. . 
SW12. 

·FIRQ 
IRQ. 
SWll 
NMI 
RESET 
Disk BASIC ROM 
Address of DSKCON · 
Wann.Start to Disk BASIC / ~ 

Disk Command Token Table 
Disk -Subroutine AJdresses -
KILL 
SAVE 
MERGE 
LOAD ·-
D!Rectory. · 
CVN 

-MKNS 
LOC 
LOF -
FREE. 
DRIVE·-. 
RENAME 
WRITE 
FlELD 
RSET 

D026 LSET 
D080 FILES 
DI46 UNLOAD 
0175 BACKUP 
02cc COPY 
D3FF DSKIS 
D474 · DSKO$ 
041\8 DSKlNI 
D65B · · VERIFY 
O66C DSKCON 
D6CS . Restore 
D6DE Get~arus 
D6FD Delay 78 msce 
D705 Read/Write sector 
D7 A2 Command Address Table · 
D7AA Bit Table for Drives. 
D7 AE NMI Handler -
D7BC IRQ Handler 
FF00-FFFF 1/0 and Control 
FF00-FF03 PIA US 
FFOO Bit 0-Keyooard Row I and Right 

iO}'Stick s\1/itch -- - ' 
l -Bit 1-Kcylloard Row 2 and Left 

joystick s±itcb , 
Bit 2-Kc>•ooard Row 3 

· Bit 3-keyb~>ard Row 4 . 
Bit 4-Keybbard Row 5 

I 

Bit 5-Keybilard Row 6 
Bit 6-Keybbard Row 7 
Bit 7-Joystick comparison input _: 

FFOl Bit 0-Control of the Horizontal 
s>·nc clock{63.S-microsec} 

Bit 1-;interrupt input 
; 
Bit 2-Normally l Or=Changcs FFOO to data 

direction register -
Bit 3-SEL 1: . 

Bit 4-1 Always 

LSB of ·the two analog ~1UX 
select lines 

-ail 5-1 Always 
Rit 6-Not used 
Bit 7-Horizomal sync interrupt !lag· 

FF02 Bit 0-Kcyboard Column 1 
Bit I-Keyboard Column 2 
Bit 2-Keybuard Column 3 
Bit 3-Keyhoard Column 4 
Bit 4-Kcyboard Column 5 
Bit 5-Keyboard Column 6 
Bit 6-Keybo:ud Column 7 
Bit 7-Kcyboard Column 8 

FF03 Bit 0-Control of the field 
;sync clock 16.667 MS 

Bit 1-;intcrrupt input 
; . -

Bit 2-Normally l 

Bit 3-SEL 2 

Bit 4-1 Always 
Bit 5-1 Always 
Bit 6-Not med 

O = changes ·FFO~ t~ cfata · 
directio~rcgistcr 

MSR of the two analog M UX 
select lines 

Bit 7-Feld sync interrupt flag 
FF20-FF23 PIA U4 

·- ··- ........ 
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i:F.20 Bit 0-C;1~~ct te data input 
Bit 1 RS-212 d;1t:i mttplll 
Rtt 2-6 hi t 0/ A I ~B 
Bit J-6 b it D / A 
Bit 4-6 bit DI A 
Bil 5-6 bit 0/ A 
Pit 6 6 bi t O/ A 
Bit 7-6 bi t O/A MSB 

H2 l Bit 0-Contrnl of the CD; 
;RS 232 ~t tu<; input 

Bit 1-; 

Bit 2 Norn,."IIY l 
Bil 3-C tte Pn1lor rnntrol 0 Off I On 
Bit 4-1 Always 
Bit 5-1 Always 
Hit 6-Not U!,cd 
Bi t 7-CD intmupt fl:lg 

I f22 Bit 0-RS-232 Data input 
Bit I-Single bit ~ound cm rput 
I.lit 2-!v\M Si7e :1 pllt 
Bit 3-VDG Co ,t ·ol ou put 
Bit 4-VDG C ontrol output 
Bit 5-VDG Control 0 1nput 
Bit 6 VDG Conuol output 
Bit 7-VDG Conuol putput 

FF23 B1t 0 -;Comrol of the 
;C:tttridgc intt.:rrnpt 

Bit 1-;input 
, 

Bit 2-Norrnally I 0 changes FF22 to d:ita 
· diH·t.:tion rq~istcr 

Bit 3-Sh bit ~ound enable 
Bil 4-Always l 
Bit 5-Ah,·1ys l 
Bu 6-Nm u~cd 
Bit 7-Canridgc mtc1rupt flag 

FF-10 Output Lnch 
Bit 0-Dnve Select 0 
Bi t I-Drive Select 1 
Bit 2 -Drive Select 2 
Bit 3-Motor On 
Bit 4-Prccomp 
Bit 5-Double Density 
Bit 6-Dri vc Select 3 
Bit 7-Halt En:iblc 

I-F48 Disk Status 
FF49 Disk Track Number 
I F<.A Dtsk Sector Number 
lf-. 8 Disk O:na 

FrF.0-HFl N o t used 
FFFl-l FFJ SWl3 Vccwr 
FFF-1 FFFS SWl2 Vector 
F!F6-FFF6 FIRQ Vector 
H ·F8 FFF8 IRQ v~ctor 
ltf\ °-FB S,',11 \',nor 
HH ... -HFD NMI \'cctor 
fHl.-rFFF P.:,1.t V<.ctor 

IJo 67 · December 1~83 

'"TRS-80C : l 
l'rCOIC I VO - 7 ~ro 11 0 1 0·1 l To 
I-FL 1 S Db play I I 
rFC ·21c Vi- Mo;c- - 1 ,. 1-101· 0 I . 1- OT O 
rH '3 S 

11-l '!, S i 
Fl-C\ ITI ~2 onrrol 1· ~ l 11 -OfO j O 

I 
-- -- 1 l C l . I . f 

FFC6 C FO I I I I I I I I 
Fl-C7 S \ I I I I I I I AI,AE,S4,S6 

·· 

1

. ·r i )i~play I I I I I I G l C,GlR 
· HCS C Fl I I I I l -C2C 

ffC9 S \ . : : : ! G2R 
, Jff~ct I I I r. '3C 

ff( Al c I n l 1 1 · c 3R 
FFCB S I -- I -C6R,G6C 

- 1Binary) -N U 
r1-c cl c I FJ 
HCDI s 

rFCr IC 
fl-CF S 

F4 

Address of 
J rrer-left
moc;t di~play 

element .. 
J000(1/2k 

Fl-DO IC 
Fl-DI S 

FS I offs et) 

FFD2 1C I F6 
HD3 S 

FfO4 1C I Pl I Page /il ( "'0) 
FFDS S 

FFD6 1C I RO I I (T ran~p.ucnt l~flo FFO7 S CPU 

- - I I 1 I O I 0 l'HJS C Rl Rate rc.:fre~hl 
HD9 S 

FFDA C' M l 0 l I I I 
HDB s Memory 

o(! 
I I O 9 MHzonlv 

I 1-0.9/ 1.8 MHz 

HDC-1 CI M 11 Size 11 l
1 

l
0

l
0 

I - ~ -~~-U-Fl-DD S 

FH1;;-Jcl TY 
IFDF S 

,_ . 

-
IAIC.RO 

Map( .. Q): 
r ypc__J 

1 
I I 16k 
I -.31/64k 

N. U. 

) 
) Oyn'.1mic 
) RAMs 
) 

9 
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: TRS-80C. 
Tol.;cns for CoCo. Dragon 32 and MC - 10 

HE.X DEC coco DBL DHAG DBL MC-10 

80 1?8 FOR SGN rOR SGN FOR 
81 129 GO INT GO INT GOTO 
82 130 REM ABS REM ABS GOSUB 
83 131 USA I POS REM 
84 132 rLSE AND EISE I AN D IF 
85 133 IF SIN IF SOR DATA 
86 134 DATA PEEK DATA IOG PRINT 
87 135 Pf11NT LEN PRINT! IXP ON 
88 136 ON SIR$ 0 ~ I fl IN INPUT 
89 137 INPUT VAL INPurl cos l:ND 
BA 138 E:ND ASC f:ND TAN NEXT 
88 139 NEXT CHA$ NEXT AT N DIM 
ac 1 '10 DIM EOF DI M Pl LK FlEAD 
80 141 READ JOYSTK RLAD l fN LET 
8E 142 RUN LEFT$ LET srns RUN 
BF 143 H[STORE RIGHT$ PUN VAL RF.STORE 
90 144 Af:TURN MID$ RI.SIOHE ASC RETURN 
91 145 STOP POINT RETURN CHA$ STOP 
92 146 POKE INKEYS STOP IOF POKE 
93 147 CONT WEM POKE JOYSTK CONT 
94 1l8 LIST ATN CONT FIX LIST 
95 149 CLEAR cos LIST HEX CLEAR 
96 150 NEW TAN ClU\R l f:FT$ NEW 
97 151 CLOAD EXP tlF.W RIGhTS CLOAD 
98 152 CSAVE FIX D!:.F MIDS CSAVE 
99 153 OPEN LOG rLOAD POINT I LIST 
9A 154 CLOSE 1-'OS C5AVE INKl:.YS Lf-'RINT 
98 155 LLIST SOR OPEN Ml·M SET 
9C 156 SET HEXS CLOSE VARPTR RESET 
9D 157 RESET VARPTR LUST INSTR CLS 
9E 158 Cl.S INSTR SET TIMER SOUND 
9F 159 MOTOR TIMER RLSf:T iJPOINT EXEC 
AO 160 SOUND PPOINT CLS STRINGS SKIPF 
Al 161 AUDIO STRING$ MOTOR USA TAB( 
A2 162 EXEC c·vN SOUND TO 
A3 163 SKIPF FREE AUDIO THEN 
A4 164 TAB( LOG EXFC NOT 
AS 165 TO LOF SKIPF STEP 
A6 166 SUB MKN$ DFL OFF 
A7 167 THEN AS EDIT + 
AB 168 NOT TRON 
A9 169 STEP TROFF 
AA 170 OFF LINE I 
AB 171 + PCLS I\ 
AC 172 PSET AND 
AD 173 PRF-SET OR 
AE 174 I SCREEN > 
AF 175 I\ PCL[AR = 
80 1/6 AN D COLOR < 
81 177 OR CIRCl E SGN 
82 178 > PAINT INT 
83 179 = Gl:T ABS 

84 180 < PUT USA 

85 181 DEL DRAW AND 
86 ,~2 r-DIT ?COPY SOR 
8/ 183 lRON r 'IODF LOG 
B8 184 TROFF Pl.AV EXP 
B9 185 DEF DLOAD SIN 
,A 186 LET RE 'JL'M COS (Continued on 11r.x1 page) - · 
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BB 187 LINE 
BC 188 K'LS 
8D 189 P~l:T 
BE 190 Pnt !.>l: f 
BF 191 SCR£.CN 
co 192 PCI f.AR 
Cl 193 COIOR 
C2 194 CIHUE 
C3 195 PAINT 
C4 196 Gl::T 
cs 197 PUT 
C6 198 DRAW 
C7 199 FCOPY 
ca 200 P ~ODE 
C9 201 PLAY 
CA 202 DLOAD 
CB 203 RENUM 
cc 204 FN 
CD 205 USING 
CE 206 DIA 
CF 201 DRIVE 
DO 208 FIi i D 
01 209 FILES 
02 210 KILL 
D3 211 LOAD 
D<1 212 LSn 
DS 213 MF.AGE 
D6 214 RENAME 
D7 215 ASH 
D8 216 SAVE 
09 217 WRITE 
DA 218 \.c:.RIFY 
OB 219 UNLOAD 
DC 220 DSKINI 
DD 221 BACKUP 
DE ?22 COPY 
DF 223 OSKI$ 
EO 224 DSKOS 

I 

t Jo. b I • Oe.:e mt>cr 1 r:3 

_7RS-80C-l 
TAB( TAN 
TO PEEK 
SUB LEN 
IN STA$ 
Tll[N VAL 
NOT ASC 
STLP CHA$ 
OFF Ll:1-1$ 
+ RIGHT$ 

MID$ 
POINT 

I VARPTR 
I\ INKEY$ 
AND I.'~ M 
OR 
> 
= 
< 
U<';ING 

.---------------------------
[ r '(LT ur✓-111 ·b: 

. , -·- £;-,- ' -_,,, -,_.;' ,_. _,... - ,:__,;, .../ 

V er. 2 For your APPLE 11 /11+ 

The complete professional softwa, e system, that meets 
ALL provisiom of the f-ORTH - 79 St andJrd (;,clop ed Oct. 
1980). Comp. re the many advanced fl, tures of fORTH·-
79 with the FOR TH you are now u!ing. or plan to buy! 

FEATURES OURS OTHERS 

7Q St ,Hl.fMd w~1· m t••·•s •-~u•<e oort.ilJ,ht V 
Prof,..,1,onolly wrot1«1 tuwri.11 F. u~er rri.1nu.:tl 
Scr,!t:n 1d1tor w,th u~t1,-<:1c1u,.1blt1 controls. 
MJcro.,sY.: rnblt:r wnh local \Jb!ds.-
Vu1ua1 tnl•rnorv. 
Both 131!. 16 ~ tor lorm.11. 
Mult 1rJll! disk dr1vlis . 
Oout>l•••mm1bt>r Stitndard & Slring cxtl'ns,ons. 
Upper/low,·r c ase ~!'ybodrd 1npu1 
l O R,:s gr,1ph1cs. 
AO coturnr, dr~PIAV C,11'.'lb, lo t y 
/.8Q CP/M Ver. 2. '< & Nonh~tar nlso ,1v11ilHblc 
Afforo.il.)lct 
I ow c,>sl ,•nh:,r,c 111cnt optron 

Ho·Rcs rurtll!•g•aonrcs 
r1oo t1nq pu,11I rn,II t11 rnat ,i::s 

f'lowt.•r ful 1~1t l HJt• v111h r,1/1,n rn11nual, 
50 fu11c 1,t,ns ,n .111. 
AM9~11 cort1µ-1trblc, 

l· Of~ TH • 70 V .2 (t1•qu11cs 481, l', 1 d1~~ tJrive ) 
l I JHAN( LM[N I rAU-'.,\GI. ~011 V 2 

flo.:1111,g [.ornt /t. I l o Rr\ llHt,1 Qr 11",l'llS 

C0M8INA fI0N PACl''.AGE 
(CA ,.,s ,1c1<J 6% t.1x COD ,,~cu:;teol 

Yi:S 
200 PG 

YES 
YES 
YES 
YES 
YES 
YFS 
YES 
YES 
YES 
YES 

mg gs 

YES 
YES 

S 99 95 

t t.9 95 
$139 95 

MicroMotion -----------,--
l"J.077 W,f~huc f3h• J # ~6 • f. .:,/ ] • 
I .A .. CA 90025 (213) &21-4 -10 •\ •:. ~~ ~ 

., j 1i, • ' 
Spccrfy /,f'PLE. CP/M or Nunh,tdr _.-·.~-\!•, _ 
DaalP,,1 Hlr)UlflflS jf•\fllt:'d, , I 

l1lrno 71 
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