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Mnemaonic

A

AB
ABS
Al
ANDI
B

BL
BLWFP
o]

CB

Cl
CKOF
CKON
CLR
GOC
CZ¢
DEC
DECT
DIv
IDLE
INC
INCT
NV
JEQ
JGET
JH
JHE
JL
JLE
JLT
JMP
JNC
JNE
JNO
JOC
JOP
LDCR
LI
LIMI
LREX
LWPI
MOV
MOVE
MPY
NEG
ORI
RSET
RTWP

ADDRESSING SUMMARY
Flrst Sacond
Oparand Operand  Op-code

G G* AGGO
G G* BOCO
G - 0740
WrR* 1 0220
WR*~ | 0240
G - 0440
G - 0630
G - 0400
G G 8000
G G 9000
WR | 0280
- - 03Co
- - 03A0
G - 04C0
G WR 200G
G WH 2400
G - 9600
G - 0640
G WR* 3c00
- - 0340
G - 0580
G - 05CC
G - 0540
PG - 1300
PG - 1500
PC - 1B00
PC - 1400
PC - 1A00
PC - 1200
PC - 1100
PG - 1000
PC - 1700
PG - 1600
FC - 1900
PC - 1800
PC - 1G00
G Nate 1 3000
WR" | 0200
| - 0300
- - O3E0
| - 02E0
G e (o]
G a* DoGo
G WR* 3800
G - 0500
WR* | 0260
— - 0360
- - 038¢

Format

ADDRESSING SUMMARY {CONTD}
First Sescond

Mnamonlc Operand Operand Op-code Format
s G G* 5000 |
SB G G* 000 t
880 CRU - 1D00 Il
SBZ CRU - 1E00 1]
SETQ G - 0700 VI
SLA WR" Nete 2 CAQD v
SOC G a* E000 |
SOCB G G* F0OO |
SRA Wha* Note 2 0800 v
SRC WR* Note2 °~  O0BGD v
SAL WR* Note 2 0800 vV
STCR G* Noate 1 3400 v
STAT WR - 02C0 Vil
STWP WR - 02A0 Vil
SWFB G - 08C0o Vi
SZC G G 4000 )
SZCB G (i 5000 I
TB CRU - 1F00 1]

X G - 0480 Vi

XOP G Nota 3 2C00 x

XOR G WR* 2800 n
Notes:

1. The second operand is the number of bits to be transterred,
from O through 15, with C meaning 18 bits.

2. The second operand is the shift count, from O through 15. 0
indicates that the count Is In bits 12 through 5 of Workspace
Register 0. When the count is 0.and bits 12 through 15 of
Workspace Register Cequal 0, the count is 16.

3. The second operand spac fles the extended operation, from0
through 15. The disposition of the regult may or may netbe in
the first operand address, as you determina.

G  —@General address:
Workspace Reglster address
Indirect Workspace Register address
Symhollc memory address
Indaxed memary address
Indirect Workspace Registar aute-increment
address

WR —Workspace Register address

PC -—Program counter relative address

CRU —CRU bit address

| —Immediate value

*  —The address into which the resuitis placed when two

operands are required

Worksg
Worksg
Symbo!
Indexec
Works
Autodin

Notes:

1.Thelr
binar
addre
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[X]

| =TWC
1l —JUN
H—LO
IV—CR
V—RE(
VI—8Ik
VII—GK
VHl— I
IX—XQ



ADDRESSING MODES

THield

Addressing Mode Value Example
Workspace Reglster 00(0) 5
Warkspace Ragistar Indirect o1 (1) 7
Symbolic Memor?'"z 10{8) @LABEL
Indexed Memory T3 10(23  @LABEL(5)
Workspace Reglster Indirect
Auto-increment 11(3) 7+

Notes:

1. The instruction requires an addltlonal word for each T-fieki
binary value of 10. The additional word contains a mamory
addrags.

2. The tour-bit fiald immediataly following the T-fiefd binary valua
of 10, called the S {for a scurce aperand) or D {for a destination
operand) field, is sei to zero by the Assembler.

3. The T-fleld binary value of 10 indic ales both symbolic and
Indexed memory addiessing modes. If tha faur-bit fleld which
follows It contains a zero valus, it is a symbalic addressing
mode. If [tis non-zero, it is an Indexed addressing mode, end
the nen-zerovalue is the number of the index reglster.
Theretore, Workspace Register 0 cannot be used farindexing.

INSTRUCTION FORMATS
0123456789101112131415
I—TWOGENERALADDRESS [O-CE[Td D | s | s

|
11— JUMP and BIT 10 [‘oP-coDE | DISP ]
11l—LOGIGAL epcee D [ s [ 5 |
IV-~GRU MULTI-BIT rconE[ € | Ts | s |
V—REGISTERSHIFT |oPGORE] € T w |
¥I—SINGLE AGDRESS [orcobe T 1 [ s 1]
VI—CONTROL L__orcobe  Jofofolelo|
VIl — IMMEDIATE L OPCoDE _Jofo] w ]
IX—XOP and MULT. ANDOIV. [BF-CODE] D JTs | S |

STATUS REGISTER
01 2 3 45 6 7 8 3 10 11 12 13 14 15
[t=faz]ec] o fov]or| x| ———__"_ [ wrmasg ]
Bit
Name  MNumber Moaning
L> a Lagical greater than
Ax 1 Arlthmetlc greater than
EG 2 Equat
c 3 Carry
Qv 4 Cverflow
oP 5 Odd parity
X 6 Extended operatfon
- 7—11 Feserved
INT. MASK12—15 Intarrupt mask

INSTRUCTIONS AND PSEUDC-INSTRUCTIONS

Status
Bits
Name Mnemaonlc Dp-code Fermat AHected

Load immediate LI 0200 Vi 0—2
Add Immediate Al 0220 Vil 0—4
And immediate ANDY 024D vl 02
Orimmadiate ORI Q260 v a-—2
Compare Immediete Cl 0280 Vil 0—2
Store Workspace pointer STWP 02A0 Vil -
Store Status STST 02C0 vin -
Load Workspace pointer
" immediate LWp| Q2E0 win -
Load interrupt mask

immedlate LIMI 0300 Vil 12—15
ldle IDLE 0340 vl -
Reset RSET 0360 Vi -
Return with Workspace

palnter RTWP 0380 Vi 0—15
Clockon CKON 03A0 I -
Clock off CKOF  03C0 Wi -
Load or restartexecutlon  LREX 03ED Vil -
Branch ard Joad

Workspace pointar BLWP 0400 Vi -
Branch B D44 vl -
Return RT 045B Vi -
Execute X 0480 Vi -
Clear CLR 04G0 Wi -
Negate NEG [tln e Vi 0—2/4
Invert INV 0540 vl 0—2
Increment ING 0580 vl 0—4
Incremant by two INCT 05C0 Vi 0—4
Decremant DEC 0800 vl 0—4
Decrament by two DECT G540 Vi 0—da
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INSTRUCTIONS AND PSEUDO-INSTRUCTIONS (CONTD)

Name

Braneh and link

Swap bytes

Sattoone

Absolutavalue

Shift right arithimetic

Shift right loglca!

Shift left arithmetic

Shift right clreular

Unconditional jump

No operation

Jump if legsthan

Jumnp If low or equal

Jump if agual

Jump ifhigh or equal

Jumpif greater than

Jump lf not equa?

Jump it no carry

Jfump on carry

Jump it no overflow

Jurnp iflogical low

Jump iflegical high

Jump if odd parity

SetGRU bittoene

Set GRU bii to zero

Test kit

Gompare ones
coresponding

Compara zeros
sorresponding

Excluslve or

Extanded operation

Load GRU

Store CRU

Multiply

Divide

Set zeras corresponding

Set zeros carresponding,
byte

Subtract words

Subtract bytas

Compare words

Gompare bytes

Add words

Add bytes

Move word

Move byte

Sot ones corresponding

Set anes corresponding,
byta

Status
Blis

Mnamanic Op-tade Fonnak Atfected

BL
SWPB
SETQO
ABS
SRA
SAL
SLA
SRG
JMP
NOP
JLT

0680
J6C0
Q700
o074
0800
0960
DACGD
0800
1000
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
1AC0
1800
1600
D00
1E00
1F00

2000

2400
2800
2000
3000
3400

VI
Vi
Vi
W

9—24
0—3
0—3
0—4
0—3

0—2

0—2,5
0—2,5

0—2

0—25
0—4
6—5
0—2
0—25

-5
0—2
0—25
0—2

02,5

o mp

oo m=s=0 N>

o™

Moo= _



Name

Ahsotute Origin

Block Ending with
Symhbol

Block Starting with
Symbol

Initiatize Byle

Commen Segment

Common Segment
End

Copy File

Initiallze Word

External Definitlon

Rata Segment End
Durmmy Origin
Data Segment
Define Extended
Operation
Program End

Deflne Assembly-Tima

Constant
Word Boundary
Prograsn Identitier
List Source
Force Lead

Page Eject

DIRECTIVES

Mnemaonic

ADRG
BES

B85
BYTE
GCEND

CSEG
COPY
DATA
DEF

DEND
boRE
DSEG

0DXapP
ENC

EQU
EVEN
DT
LIsT
LOAD

PAGE

Program Segment End PEND

P:ogram Segment
Extarnal Refarence

Relocaiable Grigin
Secondary External
Reference

Initializa Taxt
Page Title
Ne Saurce List

PSEG
REF

RORG
SREF
TEXT

TITL
UNL

Syntax
Definition

ADRG < wd-exp>
BES < wd-exp>

BSS& < wd-axp >
BYTE <exp>[,<exp>]..
GCEND

CSEG

CORY “<filename>"
DATA <exp=[,<exp>].
DEF

< gymbol s [« symbol >]...
DEND

DORG <exp>

DSEG

DXOP < symbois,<term:
END [< symbol=]

< labal> EQU < axp>
EVEN

IDT ! <string>’

LIST

LOAD

< symbal=|, < symbol =]...
PAGE

PEND

PSEG

REF

< symbol>[ < symbol>]...
RORAG [<exp =]

SREF

< symbol=,[«symbol 1.
TEXT [T < string ="'
TITL' < stfing >’

LML

E——— e e

Color

Transparent
Blask

Madium green
Light green
Dark blua
Light blue
Darkrad

Cyan

Hex
Code

~ MMM D

COLORS

Color

Medlum red
Llght red
Dark yellow
Light yeilow
Dark green
Magenta
Gray

White

Hax
Code

TMOQDP o




ASCH GHARACTER SET

Decimal
Value

WO NM U AL RS

Character

NUL
SOH
S¥X
ETX
EOT
ENQ
AGK
BEL
BS
HT
LF
VT
FF
CR
S0
=
DLE
D&
DC2
pea
9C4
NAK
SYN
ETB
CAN
EM
SUB

ASCIICHARACTER SET (CONTD}

Daclmal
Value

54

57

Character

@© 0o~ @

ToHAS0ao® | > TN ESCHARTOTVOZICASCTIQUMOQAPFPg Y AT

InputiOutput Error Codes
Coda Meaaning

0 Bad device name.

i Dgvice|s wiite protected,

2 Bad open attribute such as incorrect flle type,
Incorrect record length, incorract /G made, or no
records in a relative record file.

3 Illegal cperation; I.e., an operation not supported on
the peripheral or & conflict with the OPEN attributss.

4 Out of table or buifer space on the devlce.

5 Attempt to read past the end of flle. When this error
occurs, the file is closed. Atso given for non-existing
records in a relative record file.

i} Device error. Covers all hard device errors such as
parity and bad medlurmn errors,

7 Flle error such as program/data file mismatch, non-
existing file opened in INPUT mode, ete.

Loader Errer Codes
Codo Meaning
0—7  Standard /O errors.

8 Memory overflow.

-] Not used.

A lllegal tag.

=] Checksum error.

C Duplicate definition.

D Unresolved reference.

ASCIICHARACTER SET (CONTD)

Hex Decimal
Valus Value Charactaer

Li1:] 107 k
63 108 |
8D 10¢ m
BE 10 n
6F 11 o
70 112 p
Il 113 q
72 114 T
73 115 ]
74 116 t
76 117 u
76 118 v
ki 119 W
78 120 X
7% 121 y
TA 122 z
7B 123 [
7D 125 i
7E 126 -~
7F 127 DEL

ERROR MESSAGES

<d
<ir

<d

<n

< I

<t

<In
<8

<

<le
< b

<l

< di

<y

<qt



SPECIAL KEYS

Hex
T894 TI8BM4A Code

SHIFTF FCTN1 03
SHIFTG FCTN2 04
SHIFTT FCTN3 07

Nama
«<del character=
«ins character>
<delete ling >
<rollup> SHIFTG FCTN4 02

<next-window= SHIFTW FCTNS OE

< ro}l-down = SHIFTV FCTNS 00
<tab> SHIFTA FCTNT o1
<insert line> SHIFTR FCTN8 06
<a8t> SHIFTZ FCTND OF
<e5C> SHIFTX FCTNX 0A
| FCTNF 7B
} FCTNG 7D
[ FCTNR 58
1 FCTNT 5D
<left-arrow> or

<backspace > SHIFTS FCTNS 08
< right-arow > SHIFTD FCTNBE 09
< down-arrow > SHIFTX FCTNX 0A
< Up-arrow> SHIFTE FCTNE (OB
<return: ENTER ENTER 0D
< quit> SHIFTQFCTN= 05

Actlon

Dsietes a charactar
in the Edlitor.
Inserts a character
In the Editer.
Deletes aline from
the screen.
Displays the next
24 Jinas of the fils.
Moves the display
te the next window.
Displays the
pravious 24 lines of
thefile.

Moves the cursar to
the next tab
position.

Inserts a line.
Returns to the
previousiy
displayed screan.
In the Editor, enters
the command
maode.

Used as the
<escape> keyin
the Debugger.
Types the |eft brace

(.

Types theright
brace).

Types the left
brackst[.
Types tharight
bracket].

Moves thie curser to
the left one
character.

Moves the cursar to
the right one
character,

Moves the cursor
down one line.
Maves the cursor
Lp ong ling.

Tells the sormputer
to accept the
information that
youtype.
Leavesihe
Editor/Agssembler.
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DEBUGGER COMMANDS

Command

Load Memary with ASCI
Breakpoint Set/Clear

GRU Inspect/Ghange

Execute

Flnd Word or Byte

GROM Base Change

Inspect Screen Location

Find Data Not Equal

Memory InspactfChange

Mave Block

CGompare Memory Blacks

Quit Debugger

Inspest or Change WP, PC, and SR
Execute in Step Mode

Trade Screen

Toggie Offset to and from T) BASIC
VDP Basa Change

Inspect or Change Registers
Changs Blas

Hexadecimal to Decimal Converslon
Decimaf to Hexadecimal Gonversion
Hexadscimal Arithmetic

TI BASIC SUBPROGRAMS

Lettar

VHECCHABIoOUEZEZER—OTIMOTE

<

CALL CHARPAT(character-number,string-variablel,...J}

CALLINIT
CALL LINK{*program-name”[,peramet er-list])

Y,or2

CALL LOoAD("object-fllename™], “object-fifaname” ..J) or

(address,value[,valua..[,*",addre ss,value,valus,..Jl)

CALL PEEK{address,varlable-lIst(,"",...J}
CALL PEEKV(address, variable-list[,"”,...])
GALL POKEV(address,value-l ist],"”,...

TIBASIC UTILITIES

Name Use
ERR Reports errors.
NUMASG Makes a numeric assignment.
NUMREF Gets anumeric parameter.
STRASG Makes a string assignment.
STRAREF Gots a string paramster.

UTILITIES
Name Use

DSRALNK Links your program to Device Service
Routines.

GPLLNK Links your program to Graphics Programming
Language routinas.

KSCAN Scans the keyboard.

LOABER Links your program to the Loader to load
TMS9200 1agged objoct code.

YMEBR Reads muitiple byles fram VDP RAM.

VMBW Writes multiple bytes to VOP RAM.

VSBR Reads a single byte from VDP RAM.

VSBW Writes a single byte to VDP RAM.

VWTR Writes a single byta to a VDP Registar.

XMLLNK Links your pragram to the assembly language

rautines in the console ROM or in RAM.

OEJECT TAG SUMMARY
Tag Uss Flald 1 Figld 2

O Pragram Identification Program Length Program D
1 Entry Point Dafinition  Absolute Address
2 Entry Poirt Definition  Relocatable Address
3 Externzl References  Helocatable Address

of Chain Symbol
4 Externai References  Absolute Address of

Chalin Symboal
5 External Definitions Relecatable Address Symbol
8 External Definftions Absolute Address Symboal
7 Checksum Indleater Checksumn
8 <Checksum Ignore Any Value
9 Load Address Absalute Value
A Load Address Relocatable Address
B Data Absolute Value
C Data Relocatable Address
F End of Record

14




14

+

PREDEFINED ADDRESSES

Name Address Data Contained
GPLWS =»B3E0  GPL Interprater Workspace,
GRMRA »8802 GROM/GRAMread addrass.
GRMRD = 8800 GROM/GRAM raad data.

GRMWA »8C02 GROMIGRAM write address.

GRMWD =8C00 GROMIGRAM write data.

PAD >8300  The scratch pad used by TI BASIC,
G PL, T BASIC, and other programs.
You may uss some areas. See the
Appendix for a detailed deseription ot
this area.

SCAN =000E  Emiry addrass of the keyboard scan
utility.

SOUND >8400  Sound chip.

SPCHAD >8000  Speeschread.

SPCHWT  >09400  Speechwrite.

UTLTAB =2022  Hility varlable table.

VOPRD »B800 VEOPRAM read data.

VDPSTA > B802 VDP RAM status,

VDPWA =8C02 VDPRAM write addrass,

YDPWD »>8C00  VDF RAM write data.

Ralerehse Address Name Information
UTLTAR = 2022 UT{iTAB  Entry address.
UTLTAB+ >2 = 2024 FSTHI First free address In

high memaory.

UTLTAB + >4 »2026 LSTHI Last free addressin
high memory.

UTLTAB + =€ > 2028 FSTLCW First free addresg in
low memary.

UTLTAB+ =8 =202A LSTLOW Lasi frez address in
low mamory.

UTLTAB + = A =202C CHKSAY GChecksum.

UTLTAB 4+ > >GC =>202E FLGPTR Pointer tothe flagin
the PAB.

UTLTAB+ = E =2030 SVGPRT GPLreturn address.

UTLTAB + >»10  =2032 SAVCRU CRUaddress of the
peripheral.

UTLTAB + =12 = 2034 SAVEMT  Entry address of tha
CSRor subpragram.

UTLTAB + >»14  >2038 SAVLEN Deviceor
subprogram name
langth,

UTLTAB+ =16 = 2038 SAYPAR  Pointerto the device
or subprogram name
in tha PAB.

LUTLTAB + >18 >203A SAWER  Version numbar of
tha DSR.

15

VDP ReglsterQ

VDF Register 1

VDP Reglster 2

i YDP Register 3
il VOF Reglster 4
VDP Ragister §

YDP Reglster 6

_I VDP Reglster 7

VDP WRITE-ONLY REGISTERS

The default for Register 0 is > 00 far the
BditorAssembier, Ti BASIC, and T| Extended
BASIC.

Bits 0—5 Reserved.

Bit g Mode hit 3.

Bit7 External video enable/disable.
Tha default for Reglster 1 is > EQIn the
EdlforfAssembler, TI BASIS, and Tl Extended
BASIC. Nota: Before changing thls Reglster,
put a copy of the naw value you want it to have
at address »83D4,

Bitg 416K saleciion,

Bit 1 Screen diisplay enablerdisable,
Bit2 Interrupt enable/disable,

Bi 3 Mode bit 1.

Bit 4 Mode bit 2.

Bit & Reservad.

Bit& Sprite size salection.

Blt7 Sprite magnification sefaction.

The default for Register 2is =00 In the

Editor/Assambler, TI BASIC, &nd Tl Extendad

BASIC.

When multiplied by > 400, defines the basa

address of the Scroen Image Table,

The default for Aegistar31g > DEin the

EditoriAssemaler, »>0C in Tl BASIC, and > 20

in Tl Extended BASIC,

Wher miritiplied by > 40, deflnes the base

address of the Color Table.

The default for Register 415 >01inthe

Edlteridssambler and =00 1n TIBASICand TI

Extanded BASIC.

When multiplled by > 80D, defines the base

address of the Pattern Dascriptor Table.

Tha default for Ragister 5is > 06 in the

FditarfAssambler, Tl BASIC, and Tl Extended

BASIC,

When muliiplled by > B0, defines the base

address of the Sprite Attribute List.

The defauit for RegisterB is >00in the

Editor/Assembler, TI BASIC, and Tl Extended

BASIC.

Whan multi plled by > 80G, defines the base

address of the Sprite Descriptor Table.

The default for Raglster Tis > F&n the

Edltor/Agsembler and > 07 In TI BASIC and Tl

Extended BASIC.

Bits0--3 The caler code of the foreground
colarin text mode.

Blts 4—7 The color code for the background
colorIn all modes.

16
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