
INSTRUMENTS nir NSTRUMENTS 

TMS34010 Programmer's Reference 

Memory Map 

Address 
>FFFF FFFO 
>FFFF FC00 

>FFFF FBFO 
>FFFF E000 

>FFFF DFFO 
>C000 2000 

>C000 1 FFO 
>C000 0200 

>C000 01 FO 
>C000 0000 

>BFFF FFFO 
>0000 0000 

15 0 

 

64 words 

512 words 

2 26  - 1024 words 

512 words 

32 words' 

3 X 2 26  words 

 

Interrupt vectors 

Reserved 

General use 

Reserved 

I/O regjsters 

General use 

Status Register 

3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 
1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 

P 
	

F 
	

F 
N C Z V res B res 	reserved 

	
E FS1 E FSO 

E 
	

1 
	

0 

N Sgn bit (or X=0) 
C 	Carry bi (or Y<0) 
Z 	Zero bit (or Y=0) 
✓ Overflow bit (or X<O) 
PBX PixBlt executing bit 

IE Interrupt enable 
FE1 Field extension bit 1 
FS1 Field size bit 1 
FE0 Field extension bit 0 
FS0 Field size bit 0 

Register File B 

31(MSB) 
	

0(LSB) 
BO 

81 
B2 
	

• • ' 	 I • 

B3 
	 •• 	•• 

B4 
85 
	

' 

86 
B7 
B8 

B9 
810 
	

Temporar r h,ister 

B11 
	

Temporary Register 

B12 
	

Temporary Register 

B13 
	

Temporary Register 
B14 
	

Temporary Register 
SP 
	

Stack Pointer 

Source Address 

Source Pitch 

Destination Address 

Destination Pitch 

Offset 

Window Start 

Window End 

Delta Y/Delta X 

Color 0 

Color 1 

Used as temporary 
storage for PIXBLTs 
and FILLS 

I/O Registers 

Address 15 	 0 
> C000 01 FO 	 
>C000 01E0 	 
>C000 01130 	 
>C000 01 CO 	1 I • •I '.I 
>C000 01 80 
>• 	• )1A0 
> • 	)170 
>cuou 0160 
> C000 0150 

> C000 0140 
>C000 0130 
> C000 0120 
>C000 0110 
> C000 0100 ' I 
> C000 00F0 
>C000 OODO 
>C000 00E0 

>C000 0000 
>C000 0080 
>C000 00A0 
>C000 0090 DP'.  • 
>C000 0080 	 1" ,  • 

>C000 0070 	 
>C000 0060 	 
>C000 0050 	 

>C000 0040  	• • 'd C 
>C000 0030  	• AL  
>C000 0020 	 1 :4 NM  
>C000 0010 	 • —4  NK  
>C000 0000 	 NC 

Vector Address Map 

Trap 
Number Address 

0 	>FFFF FFEO 
1 	>FFFF FFCO 
2 	>FFFF FFAO 
3 	>FFFF FF80 
4 	>FFFF FF60 
5 	>FFFF FF40 
6 	>FFFF FF20 
7 	>FFFF FF00 
8 	>FFFF FEEO 
9 	>FFFF FECO 

10 	>FFFF FEAO 
11 	>FFFF FE80 
12 	>FFFF 	• 
13 	>FFFF 
14 	>FFFF 1 . • 
15 	> FFFF I I • 
16 	>FFFF ' I 
17 	>FFFF 
18 	>FFFF • 	• • 
19 	>FFFF 	• 
20 	>FFFF • 
21 	>FFFF 
22 	>FFFF 
23 	>FFFF I 
24 	>FFFF ' • • 
25 	>FFFF '  
26 	>FFFF 
27 	>FFFF r • 
28 	>FFFF 
29 	>FFFF I • 
30 	>FFFF FC20 
31 	>FFFF FC00  

CONTROL Register 

15 14 13 12 11 	10 	9 	8 	7 	6 	5 	4 	3 	2 	1 	3 

P P 
CD PPOP B B W T RR RM res 

V H 

RM: DRAM osfresh Mode 	PBH: 	PixB t Horizontal Direction 
0 - 	only 	 0- Incremen X 
1 - RAS-before-r7C5 	 1 - Decrement X 

RR: DRAM Refresh Rate 	PBV:PixBlt Vertical Direction 
00 - Every 32 LCLKs 	 0 - Increment 
01 - Every 64 LCLKs 	 1 - Decrement Y 
10 - Reserved 	 PPOP: Pixel Processing Operation 
11 - No DRAM refresh CD: 	0 - Enable cache 

T: 0 - Disable transparency 	1 - Disable cache 
1 - Enable transparency 

W: Window detection 
00 - No windowing 	10 - Window miss 
01 - Window hit 	11 - Window clip 

DPYCTL Register 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

E N D S S 0 
N 
	

R 
	

DUDATE 
	

res S 
V 
	

V 
	

G 

HSD: Horizontal Sync Dir. 	SRT: Shift-Register Transfer 
DUDATE• 
	

0 - Normal pixel accesses 

	

1000 - 0 
	

1 - VRAM-shift-reg. cycles 
vuut0001 - 1 
	

SRE: 0 - Disable screen refresh 
00000010 - 2 
	

1 - Enable screen refresh 
00000100 - 4 
	

DXV: 0 - Disable external video 
00001000 - 8 
	

1 - Enable external video 
00010000 - 16 
	

NIL: 0 - Interlaced video 
00100000 - 32 
	

1 - Noninterlaced video 
010( • •• 	64 
	

ENV: 0 - Blank entire screen 
100( • 	128 
	

1 - Enable video 
ORG: Screen ungin Select 

0 - Upper left corner 1 - Lower left corner 

HSTCTLH Register 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

H C L IN IN 
	

N N 
F B C C e M M 

	
reserved 

L W R 
	

IM 

NMI: NMIM 
	

LBL: Lower Byte Last 
• 0 No effect 

	
0 - Access IV 	of HST 

O 1 Undefined 
	

DATA anu h.i ADRH 1st 
1 	0 NMI (save context) 

	
1 - Access LSBs of HST- 

1 	1 NMI (discard context) 
	

DATA and HSTADRL 1st 
INCR: 0 - No increment 	CF: 0 - No effect 

1 - Increment address 
	

1 - Flush and disable cache 
before read 

INCW: 0 - No increment 	H LT: 0 - Allow GSP to run 
1 - Increment address 	1 - Halt GSP instruction 

after write 	 execution 

HSTCTLL Register 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

reserved INT 
?La  

MSGOUT INT 
IN 

MSGIN 

MSGIN: Message in, 	MSGOUT: Message out, 
host to GSP 
	

GSP to host 
INTIN: Interrupt in, 	INTOUT: Interrupt out, 

host to GSP 
	

GSP to host 
0 - No interrupt request 

	
0 - No interrupt request 

1 - Send interrupt request 
	

1 - Send interrupt 
to GSP 
	

request to host  

INTENB Register 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

D H 

I -
 
0

 - I 

reserved 

>
 I I reserved 

N
 

E E 

0 - Disabled, 1 = Enabled 
	

HI 	Host interrupt 
X1 	External nterrup 1 

	
DI 	Display inter upt 

X2 	External interrup 2 
	

WV Window violation interrupt 

INTPEND Register 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

D H 

I  
-
  reserved 

>
 I I reserved 

N
 

P P 

0 = No interrup request, 1 - Interrupt request pending 

CPW Instruction (Outcodes) 

+x 

I +y 
	0101 
	

0100 
	

011 0 	

Y-Y Min 

0001 
	

0000 
	

0010 

Y Y Max 

1001 	1000 	1010 

X=X Min 	 X=X Max 

Pixel Processing Operations 

PPOP Field Operation 

• • 	•••• _ Source -0  Destination 

••• 	• 	• .._ Source AND Destination -0  Destination 

00010 Source AND -, Destination -0  Destination 

00011 Os'' Destination 

00100 Source OR •••• Destination -0  Destination 

00101 Source XNOR Destination -0  Destination 

00110 ••• Destination -o Destination 

00111 Source NOR Destination -0  Destination 

01000 Source OR Destination -0  Destination 

01001 Destination -0  Destination 

01010 Source XOR Destination -0  Destination 

01011 .--• Source AND Destination -0  Destination 

01100 1s -0  Destination 

01101 -Source OR Destination -0  Destination 

01110 Source NAND Destination -0  Destination 

01111 ••• Source -' Destination 

10000 Source + Destination -0  Destination 

10001 ADDS(Source, Destination) -0  Destination 

10010 Destination - Source -0  Destination 

10011 SUBS(Source, Destination) -0  Destination 

10100 MAX(Source, Destination) -0  Destination 

10101 MIN(Source, Destination) -) Destination 

10110-11111 Reserved 

DRAM refresh count 
Display address 
Vertical count 
Horizontal count 
Display tap point 

Plane mask 
Pixel size 

Conversion (dest. pitch) 
Conversion (source pitch) 
Interrupt pending 
Interrupt enable 
Host control, 8 MSBs 
Host control, 8 LSBs 
Host address, 16 MSBs 
Host address, 16 LSBs 
Host data 
I/O control 
Display interrupt 
Display start 
Display control 
Vertical total 
Vertical start blank 
Vertical end blank 
Vertical end sync 

Horizontal total 
Horizontal start blank 
Horizontal end blank 
Horizontal end sync 

32 
	

0 
Reset 
External interrupt 1 

INT2 
	

External interrupt 2 

Traps 3-7 

NMI 
	

Nonmaskable interrupt 
HI 
	

Host interrupt 
DI 
	

Display interrupt 
WV 
	

Window violation 

Traps 12-29 

ILLOP 
	

Illegal opcode 
TRAP 31 

Reserved 

• 0.. • 

• . •.• 



Directive and Syntax Description  

ii9  

t  Align SPC on 32-v,•  : noundary  
.. a 	n  bss<name>,<expr1>, 	••• • ibleinto .bss ; . 	

. ion 
 

.byte <expr>„, 	 ,..• 1.........Jccessive bytes in current 
•• 

<filename> 	 t 	• II' 	lice file  
t 	11•:• 	nto data (initialized data) 

.dim <expr>,,, 	 Sp-. 	Irray  dimensions for symbol  

.end 	 t 	 end  

.endef 	I • •I a  symbol  • 	• • •i 

even 	 on A... 	.1IdarY  
111.111  <exprl >[,<expr2>] t  . • 	. .• : i• :.•• : 	ield  
fib. =string> 	 ••• 	t• 	•ii . 1• .11. 

III. 	• . 	• 

i fat1 

•I ••• I 

f 	I..,  32-bit field  
;.umber for definition  

' son-,  • 

•• 
 

be 	. • ir record 

• •I• 	••• ■ • I. IIIj 

. 	• 	• 	• e listing 	 
• 1 	• ••• 

 
tot 

Jser- I •e• •cl section 

.•• • • 	definition  
Re... - u •-..14> amount of space in 

t ; 	I.• 

ulitivaze LA: 
Set tag field for cl• 	'im  
Assemble into 	• •. (executable 

•• section 	  
• • • • •i• 	ource page heading  

I I.J.• I • I .01 	tion  
• . ' 	if Jetinti-1. 

..41• 

•-• 
.long • , >,„  
.line >(,<expr2>] 
list  

2111d. fpathname>'  

..iion  <option list>  

t 

_ NV" 
.W.:1 • • •I 	• 

.sect 	..•.e>'  
<syn.: .set <expr> 

.size • •i•r>  

.space <expr> 

.string  [-1'<string>'  

Lig <name>  

11,1 

t 

Akio '<string>'  

.val ...t • • 
word <expr>„, 	 t 	 word 

TMS34010 Instruction Set 
	

TMS34010 Instruction Set (Continued) 	TMS34010 Instruction Set (Concluded) 
	

Symbols and Abbreviations 

Syntax Words 
Mach. 
States 

I 	"a-Bit Opcode 
risk, 	 LSD 

ABS Rd 1 1,4 

1 1.4 , • 	...k, 	 • 	• 	' 	.• 	1 	. 	• 
• 1 	I 	h 	h...: 1 1.4 I "%no • 	' 

2 2.8 • • 	• 	v ; 	; 	• 	. 	.. 	•i• 

3 3,12 'All 	. 	••  

,e 	• 	le Rd 1 1,4 

-,•'. . 	i• 	'Id 1 _ 
•". 	1 	.c1 3 

Rd 1 • ' 	• 	" 	• 	i 	:• 

3 '. 	- 

: 	• • 

 

Rs,Rd 1 

I 	...Ad 1 1.4 

Rs,Rd 1 2,5 ' 	• 	;v10 	' 	i. 	• 	.! 

1....:,._... 	Rs 1 3+(3),9 0000 1001 	' 	. 	' 	•••• 
3+ (9),15 

CALLA Addr 3 4+(2),15 0000 1101 	0101 	1111 
4+(8),21 

CALLR Addr 2 3+(2),11 0000 1101 	0011 	1111 
3+(8),17 

CI °. F'd 1 1,4 ' 	•' 	'MD 	I.! •. ••• ■ a. 	. 

"I. 1 1.4 • . 	)011 	• 	' 	• 	• 

1 1,4 

2 2,8 • 1011 	( 	• 	: 	.•• 	i 

•••• I 	:L,I.J 3 3.12 41111 	 n1 1 la  

.../ .r■Y Rd,Rd 1 3,6 1; ; v • 	' 	• 	•• 	;• 	I 	' 

I A Rs,Rd 1 

. • • L Rs,Rd 1 3,6 1110 '• 	- 	f• 	• 

: 	. • 	•id 1 1,4 . 	' 	.4 vu 	• 	'.: 	I 	'•., 

• •.' 1 3,6 • • 	)011 	• 	" 	• 	• . 

• . 	Rs,Rd 1 40,43 " 100S SSSR "...l.t 
39,42 

^IV') Rs I'h4  1 37,40 ' , 1015 	.' .• DDDD 

••••••,V 11,,•.0 1 t 1;11011S 	• 	.• 	• 	I: 

L,,,, Rd,Addr 2 3,9 0000 1101 	' 	•  
2,8 

DSJEQ Rd,Addr 2 3,9 0000 1101 	101 R DDDD 
2.8 

DSJNE Rd,Addr 2 3,9 0000 1101 	11OR DDDD 
2,8 

DSJS Rd,Addr 1 2,5 0011 1DKK KKKR DDDD 
3,6 

• ••• . 1 3,8 . 	11(11 	 (11 1 II 	 .. 

1 6,9 ... 	. 	• 	• 	.... 

I. 	• 	1/.1 r 1 

I 	• 	l,.. 	rId 1 2,5 • • 	' 	• 	•".: 	I•:• 	• 

• ILL 1 t 

.1. i 	xy 1 t •• 	. • “ 1, 	1110 	- 	.. 

• ' 	- Rd 1 1,4 . 	 - 	 .. 	 .- 	 ni no 	:•:.I.• • 

.1 • 	I 	Rd 1 ... . .. 
..A 	,.Jdr 3 

- 

4,7 

JRcc Addr 2 3,6 1100 code 0000 0000 
1,4 

JRcc Addr 1 2,5 1100 code 	xxxx 	xxxx 
2,5 

MP Rs 1 2.5 •• • 	•• 	'_ 	01, P 	.• 	:. 	• 

..1 ..1sRd _ 1 1,4 ••" 	',A. 	i• DI 	• • 

y.1 	; 1 
- -- 

•.1 	• .Ii Rs,'Rd 1 t - • 	• 	-. 	. 	• 	t 	i. 	•'.... 

.11 'Rs,Rd 1 

V. 	..I 	•Rs,'Rr. 1 

••• 	• 	Il 	'lls13.' 	'.I.: ) 2 t 1010 iivu 	' 	.... 	'...il.' 

2 •.•. 

	

.11 "Rs(Dist.,,m; t 1010 	' 	• 	.• 	.I.I.I. 

Mt, v d • Rs(Disp), 3 t 1011 	110S 	.1. 	•I 	• 	I. 

I 
t See .•.• • ••• .10 User's Guide 

Syntax Words 
Mach. 
States 

16-Bit Opcode 
m..0 	 1 &Li 

NInV43 R 	. 	■ddr 3 t 	•• 	)101 	111R 	. 

tur,Rd 3 t • - • 	)111 	111R 	• 	.: 	i• 

- 	• 4011 	0100 	• .. 	. iv 	•.: 	: 	L Idr, 5 t 
.-1• Ad, . 

...• 	.. 	ItS,Rd 1 

... 	.• 	Rs,•Rd,F 1 

1 t '. 	••• 	)0FS 	• 	• 	I. 	•• 	••.• 

V 	... 	is,•Rd+,F 1 t '• 	' 	)OFS 	•• 	.; 

•.• 	.• 	'Rs,Rd,F 1 t ' 	. 	)1 FS 	• 	-1 	I 

MOVE -•Rs,Rd.F 1 t ' 	• 	)1 FS 	• 	: 	. 

MOVE •Rs+,Rd,F 1 t " •)1 FS 	' 	: 	'II ,  

M(.VP •Rs,'FIcl,F 1 t - 	- 	i OFS 	I. 	I 	I 	' 

1 t - 	•• 	11)FS 	I 	i 	' 	'• _._ 	. 
*.'• 	. • 	 Rs+ 'RA+ F 1 1 uu; 	10FS 	I 	• 	••• 

V 	..: rts,•.• • 	• D ),F 2 t 1011 AO.O 	I 	' • 	' 
•.• 	. 	-1714,o,,,,,td,F 2 t 1011 	' • 	• 	• 	•• 	'. 	• 	.: 

V 	.E •Rs(Disp), 2 t 1101 	• 

MOVE 'Irts(Disp), 
• ° 	' 	; 	• 

3 t 1011 10FS SSSR DDDDI 

-1•.' 	.. 	:• 	• • 	',ddr,F 3 t • • 	.. 	)1F1 	' ...I. 	..i 	I 

3 t • • 	)1 F1 	' 	'.. 	11 	• 	• 

•.' 	. 	: 	•••idrRd+,F 3 t i ivi 	01F0 	I. 	I. 	: 	1..• 

5 t 0000 01 F1  
' • ,,,,a,F 

•.• 	. • 	13s.Rd 1 1,4 1110110S 	• 	.• 	.. 	• 	•• 

,.• 	.1 	13s,Rd 1 1,4 1110 1"q 	• •.• 	4.-1 

f.: ' .• ' V Rs,List 2 
......;..q 	•5 	List 2 

•.• 	• 	kb,Rd 1 40,43 vi7t, 11 v. 	' 	., 	I 	.•:.' 

t 

V 	• 	Rs,Rd 1 35,38 n" ,''' ",° 	" I. Pi. ••• 

•.• 	. 	W,Rd 2 2.8 • •• • 	' 	. ' 	" 	e 	• 	• 	• 

Mvvx K.Rd 1 

MPYS Rs,Rd 1 20.23 o1..:1 	i ;..... 	• 	: 	. 	. 	;• 

MPv 1 1 Rs,Rd 1 21,24 n',,, 	111S 	• 	.•!•i 	• _ 
1 1,4 • 

..• 	• 	lid 1 _ 

I .' • 	- 	vv ■ : 	" ' • 	: 	I •. 	I 	.3". 1 14 

i 	• 	• 	;„:: 	• 	••ii 	.".1 	l• :•I t Rd 3 3,12 

•• 	• • : 	r Ei,L 1 t 

I• • 	T ELXY 1 t 	.••• 	'111 	' 	:•• 	•• 

• •I L L . 	. 	, _ 	. 1  

1 t 

- 1 t 	• 	•• 	1111 	..•;‘,... 	• 	• 

• • :. 	- XY,XY _ 1 I 

Fod Hs'Rd 1 t 	' ; 	; 	:; 	̀ •• 	• 	1 	• 	• 	h 	..'•••I 

PIXT Rs.•Rd.XY 1 t 1111 (<,,< .' 	k 	• 
PIXT •Rs,Rd 1 I 1111 	*.n,  ° 	.: 	'.1 	I . 

PIXT •Rs•Rd 1 I 1111 	". 	. 	, yin 	• 

PIXT 'Rs.XY,Rd 1 t 1111 	' 	...I 	 1.1.• 

PIXT •Rs.XY,•Rd.XY 1 t 1111 	' 

POPST 1 8,11 0000 vvvi 	•• 	vvvv 
10,13 

PUSHST 1 2+(3),8 0000 0001 	1110 0000 
2+(8),13 . 

-I 	"•' Rs 1 3,6 ••• 	- 	• - 	: .,.. 	:nu 

F.L., 1 11,14 ' 	• 	1,1vv 	• 	• • 

REIS [NI 1 • „.• 0000 1001 	011N NNNN ' 
9.12 

See TMS34010 User's Guide 

Syntax Words 
MI. 
Shn, MSB 

•• 

16-Bit Opcode 
LSB 

• 
RL K.Rd 1 

P^ Rd 1,4 • •'. • 
1,4 

•• 1,4 • )1 F1 01 FS 	' 
2.5 

SEXT Rd,F 3,6 

SLA K,Rd 3,6 • - 

SLA Rs,Rd 3.6 
SLL K,Rd 1 4 '••'•• •11.1. • r r i• 	' 

I 	Rs,Rd 1,4 

K,Rd 1,4 

••••• Rs,Rd 1,4 
. : 

• I 
• ::• 	K,Rd 1,4 11KK 

Is Rd 1,4 " )11S • • 
I 	'• 1,4 •)10S •• • 	• 

1,4 

2 2,8 
•••. 

• I' 

3 3,12 
...I•• 	Rd 1,4 

1,4 
•ts,Rd 1,4 

. 	. 
0000 • •• 	•••••••. 

3 - • • "nt) 	:•I I 	• 

1,4 

• TMS34010 User's Guide 

TMS34010 Directives 

These directives may use a lab,. .; Jesired) 

Symbol Description Symbol Descri •tion 
Rs Source re. ister Rd Destination register 
Rs.X X • 	' 	if Rs Rd.X X half of Rd 
Rs.Y _ 

• .: 	• 

•t• 

Y • 	' 	)f Rs Rd.Y Y half of Rd 
r •: • -Aon 

•• a address . 	•• 	fir 	i • 	• • 	•. in address 

" 	•mmediate value .- 	, - L. 	• . 	. to value 
K L :-.. -.instant Disp 	I Displa 	• 	• 	1 • 

Indirect ad :••• 

[ I { }  
< > Sub : . 	:. 	. ._„:_ .Jr r-vister for the tex, .;.....3 :.;.....ets. 

ASCII Character Set 

ft-  1 -  2-  3-  4-  5-  6-  7- 

-O '.'.' 

_ 

_ 

- r _ SP 0 A P p 
-1 ' 

_ I 	' 

'. 

1 1 A 0 a q 
2 8 R b r 
3 C S c s 

$ 4 D T d t 
5 E U e u 

& 6 F V f v 

• 7 G W g w 

8 H X h x 

-9 HT ••• 1 9 I Y i y 
-A LF : 	i• • J Z i z 
-B VT ' 	•• + , K [ k 
-C FF : _ . < L \ I 
-D CR GS - = M m 

-E SO RS ,  N n ,-- 
-F SI US / 1 0 - o DEL 

RTC Training Numbers 

For assistance in using TMS340 products, call the TI 
Regional Technology Center (RTC) nearest you. 

USA: 
Atlanta 	  (404) 662-7945 
Boston  

	
(617) 895-A1AR 

Chicago  
	

(312) 640 .' " 
Dallas  

	
(214) 680 

Northern California  
	

(408) 748, .'. 
Southern California  

	
(714) 660-614o 

Canada: 
Nepean, Ontario  

	
(613) 726-1970 

Graphics Hotline Number 

(713) TRY-A340 

5 
	 • 	 6 

	
8 



Register File B 

31(MSB) 
	

0(LSB) 
Source Address 

Source Pitch 

Destination Address 

Destination Pitch 

Offset 

Window Start 

Window End 

Delta Y/Delta X 

Color 0 

Color 1 

Used as temporary 
storage for PIXBLTs 
and FILLS 

BO 
81 
82 
B3 
B4 
B5 
B6 
B7 
68 

89 
B10 
B11 
B12 

B13 

B14 

SP 

Tem,....a.l y  Register 

Temporary Register 

Temporary Register 

Temporary Register 

Temporary Register 

Stack Pointer 

Memory Map 

Address 

>FFFF FFFO 
>FFFF FC00 

>FFFF FBFO 
>FFFF E000 

>FFFF DFFO 
>C000 2000 

>C000 1FF0 
>C000 0200 

>C000 01 FO 
>C000 0000 

>BFFF FFFO 
>0000 0000 

15 
	

0 

64 words Interrupt vectors 

Reserved 

General use 

Reserved 

I/O registers 

General use 

2 26  - 1024 words 

3 X 2 26  words 

512 words 

512 words 

32 words 

Status Register 

3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 
1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 

P F F 
N C Z V res B 	res I reserved E 	FS1 E 	FSO 

X E 1 0 

N Sign bit (or X=0) 
C 	Carry bi (or Y<0) 
2 	Zero bit (or Y=0) 
✓ Overflow bit (or X<0) 
PBX PixBlt executing bit 

lE 	Interrupt enable 
1 i I Field extension bit 1 
FS1 Field size bit 1 
FE0 Field extension bit 0 
FS0 Field size bit 0 

CONTROL Register 

15 14 13 12 11 	10 	9 	8 	7 	6 	5 	4 	3 	2 	1 	0 

P P 
CD PPOP B B W T RR RM res 

V H 

RM:DPAM nefresh Mode 	PBH: 	PixBIt Horizontal Direction 
0 - 	)nly 	 0- Incremen X 
1 - 	before-OAS 	 1 - Decrement X 

RR: DRAM Refresh Rate 	PBV:PixBlt Vertical Direction 
00 - Every 32 LCLKs 	 0 - Increment Y 
01 - Every 64 LCLKs 	 1 - Decrement Y 
10 - Reserved 	 PPOP: Pixel Processing Operation 
11 - No DRAM refresh CD: 0 - Enable cache 

T: 0 - Disable transparency 	1 - Disable cache 
1 - Enable transparency 

W: Window detection 
00 - No windowing 	10 - Window miss 
01 - Window hit 	11 - Window clip 

DPYCTL Register 

15 14 13 12 11 	10 	9 8 	7 	6 	5 	4 	3 	2 	1 	0 

N S S 0 H 
N X R R R DUDATE res S 
V L V T G 

HSD: Horizontal Sync Dir. SRT: 	Shift-Register Transfer 
DUDATE: 0 - Normal pixel accesses 

00000000 - 0 1 - VRAM-shift-reg. cycles 
00000001 - 1 SRE: 0 - Disable screen refresh 
00000010 - 2 1 - Enable screen refresh 
00000100 - 4 DXV: 0 - Disable external video 
00001000 - 8 1 - Enable external video 
00010000 - 16 NIL: 	0 - Interlaced video 
00100000 - 32 1 - Noninterlaced video 
01000000 - 64 ENV: 0 - Blank entire screen 
10000000 - 128 1 - Enable video 

ORG: Screen Origin Select 
0 - Upper left corner 1 - Lower left corner 

HSTCTLH Register 

15 14 13 12 11 	10 	9 8 	7 	6 	5 	4 	3 	2 	1 	0 

H C L IN IN N N 
L F B C C e M M reserved 
T L W IM 

NMI:NMIM: 
	

LBL: Lower Byte Last 
O 0 No effect 

	
0 - Access MS8s of HST- 

O 1 Undefined 
	

DATA and HSTADRH 1st 
1 	0 NMI (save context) 

	
1 - Access LSBs of HST- 

1 	1 NMI (discard context) 
	

DATA and HSTADRL 1st 
INCR: 0 - No increment 	CF: 0 - No effect 

1 - Increment address 
	

1 - Flush and disable cache 
before read 

INCW: 0 - No increment 	HIT: 0 - Allow GSP to run 
1 - Increment address 	1 - Halt GSP instruction 

after write 	 execution 

HSTCTLL Register 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

reserved INT MSGOUT INT 
IN 

MSGIN 

     

MSGIN: Message in, 	MSGOUT: Message out, 
host to GSP 
	

GSP to host 
INTIN: Interrupt in, 	INTOUT: Interrupt out, 

host to GSP 
	

GSP to host 
0 - No interrupt request 

	
0 - No interrupt request 

1 - Send interrupt request 
	

1 - Send interrupt 
to GSP 
	

request to host 

15 

 

0 

   

Reserved 

• 
•• . 1 - 

'. • • 

•• • . • ... 

. 	• • • • . • 

• • . 	1 • 

• 

• 
I • 	 It P.• 

• ••• '41(  
•li • NC 

DRAM refresh count 
Display address 
Vertical count 
Horizontal count 
Display tap point 

Plane mask 
Pixel size 
Conversion (dest. pitch) 
Conversion (source pitch) 
Interrupt pending 
Interrupt enable 
Host control, 8 MSBs 
Host control. 8 LSBs 
Host address, 16 MSBs 
Host address, 16 LSBs 

Host data 
I/O control 
Display interrupt 
Display start 
Display control 

Vertical total 
Vertical start blank 
Vertical end blank 

Vertical end sync 
Horizontal total 
Horizontal start blank 
Horizontal end blank 
Horizontal end sync 

Traps 12-29 

Traps 3-7 

I'. I '''r• 

INT2 

WV 
DI 

0 
Reset 
External interrupt 1 
External interrupt 2 

I/O Registers 

Address 
>C000 01 FO 

> C000 01E0 
>C000 01 DO 
>C000 01C0 
>C000 0180 

• • )1A0 
• )170 

>uuuu 0160 
>C000 0150 

> C000 0140 
> C000 0130 
>C000 0120 
>C000 0110 
>C000 0100 
>C000 00F0 
>C000 OODO 
>C000 00E0 
>C000 0000 
>C000 0080 
>C000 00A0 
>C000 0090 
>C000 0080 
>C000 0070 

>C000 0060 
>C000 0050 
>C000 0040 

>C000 0030 

>C000 0020 
>C000 0010 
>C000 0000 

0 	>FFFF FFEO 

1 	>FFFF FFCO 

2 	>FFFF FFAO 

3 	>FFFF FF80 
4 	>FFFF FF60 
5 	>FFFF FF40 
6 	>FFFF FF20 
7 	>FFFF FF00 

8 	>FFFF FEED 

9 	>FFFF FECO 
10 	>FFFF FEAO 

11 	>FFFF FERO 

12 	>FFFF • • 
13 	>FFFF • • 
14 	>FFFF . 
15 	>FFFF 

	
• ' 

16 	>FFFF 
17 	>FFFF • 
18 	>FFFF 
19 	>FFFF • • 
20 	>FFFF 

	
• 

21 	>FFFF 
	

• 
22 	>FFFF 	• 
23 	>FFFF 
24 	>FFFF • 
25 	>FFFF 
26 	>FFFF 
27 	>FFFF 
28 	>FFFF FC60 
29 	>FFFF FC40 

30 	>FFFF FC20 

31 	>FFFF FC00  

INTENB Register 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

D H 

I
•- <

1
, w

 

reserved 

>
 I I reserved 

N
 

E E 

0 = Disabled, 1 = Enabled 
	

HI 	Host interrupt 
X1 	External nterrup 1 

	
DI 	Display interrupt 

X2 	External interrup 2 
	

WV Window violation interrupt 

INTPEND Register 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ID H 

I -
 

reserved 
>

 I I reserved 

N
 

P P 

0 = No interrup request, 1 = Interrupt request pending 

CPW Instruction (Outcodes) 

+x  

+Y 

0001 

Y — Y Max 

1001 	1000 	1010 

X=X Min 	 X=X Max 

Pixel Processing Operations 

PPOP Field Operation 

00000 Source —0  Destination 

00001 Source AND Destination —0  Destination 

00010 Source AND —Destination —, Destination 

00011 Os —o Destination 

00100 Source OR .--, Destination —0  Destination 

00101 Source XNOR Destination --o Destination 

00110 ", Destination —0  Destination 

00111 Source NOR Destination --0  Destination 

01000 Source OR Destination —0  Destination 

01001 Destination --+ Destination 

01010 Source XOR Destination —0  Destination 

01011 ^-, Source AND Destination —0  Destination 

01100 1s —, Destination 

01101 —Source OR Destination —* Destination 

01110 Source NAND Destination —o Destination 

01111 ••••• Source —0  Destination 

10000 Source + Destination —o Destination 

10001 ADDS(Source, Destination) —0  Destination 

10010 Destination - Source —o.  Destination 

10011 SUBS(Source, Destination) —0  Destination 

10100 MAX(Source, Destination) —0  Destination 

10101 MIN(Source, Destination) —° Destination 

10110-11111 Reserved 

, TEXAS 
'Y INSTRUMENTS 

TMS34010 Programmer's Reference 

Nonmaskable interrupt 
Host interrupt 

Display interrupt 
Window violation 

Illegal opcode 

Vector Address Map 

Trap 
Number Address 32 

0101 

0000 

0100 0110 

0010 

Y—Y Min 

2 
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Syntax Words Mach. States 
16-Bit Opcode 

. `•L,  

the TI 

RTC Training Numbers 

For assistance in using TMS340 products, call 
Regional Technology Center (RTC) nearest you. 

USA: 

TMS34010 Instruction Set 

Syntax Words Mach. 
States 

''fi-Bit Opcode 
msu 	 i sh 

. 	• '.1. 	• 	Id 1 1,4 
1 
1 1,4 ' 	.,„...., 	I 	; 	. 	. • I. 	• 	I 

1. 	• 	1:. 	• 	i 2 2,8 	• 1011 	.. 	, 	. 	:• ___ 	_ 
• .1.,..,“, 3 3,12 •.''.`" 	•• 	1 	• 

• • 	•, ,Rd 1 1,4 

1 1,4 ' 

1 • 	Rd 3 3,12 • • 	" 	' 	1. 	•• 	• 
1 1,4 ' 	 DI ' 	' 

3 3,12 " 	' 	' • 	• 

• • • 	Rs,Rd 1 

. • 	%,rid 1 

BTST Rs,Rd 1 
CALL Rs 1 3+(3),9 ( 	• 	1..1 	vtit 6 	. 	' 	• 

3+(9),15 

CALLA Addr 3 4+(2),15 0000 1101 	0101 	1111 
4+(8),21 

1CALLR Addr 2 3+(2),11 0000 1101 	0011 	1111 
3+(8),17 _ 

ci D PA 1 1,4 .1 .1  011 D 	' 	ri 

1 1,4 	•011 	. 	'•• 	: 	• 

• 1 1,4 ' 	1011 	• 	•i• 	.. • 

2 2,8 • 1011 	0; vn 	• 	. 	. 	• 

3 3,12 • 1 ." 	011R 

•.•- dry Rd,Rd 1 3,6 

1 1,4 1110 • " • • ! ' " 

•• . • • 	ils,Rd 1 3,6 1110 	• 

I... 	in.I 1 
1...! 1 3,6 0110 

: 	. 	• Rs.Rd 1 40,43 ....t•; 	; t.n..;) 	SSSR 	' 	• 
39,42 

DIVU Rs,Rd 1 37,40 0101 " 	.• II.!'' 

DRAV Rs,Rd 1 .1  1111 	1,11.., 	• 	h 	.• 	: 	1. 

DSJ Rd,Addr 2 3,9 0000 1101 	•• 	• • • , 
2,8 

DSJEQ Rd,Addr 2 3,9 0000 1101 	101R DDDD 
2,8 

DSJNE Rd,Addr 2 3,9 0000 1101 	110R DDDD 
2,8 

DSJS Rd,Addr 1 2,5 0011 1DKK KKKR DDDD 
3,6 

1 3,6 ( 	• 	' 1 ' 1" 	''''''' 	0000 

• mi. 1 

• I. 	Rd,F 1 1,4 • : 	: 	i 	:• 

• •• 	
_ 	. 

_ i • 	•C Rd 1 2,5 

. .L._ ._ 1 t ;7; ; 	;,,,, 

N 1  XY 1 t 1111 	1110 	• 

•1,-  Rd 1 1,4 • Anne 	D . 	• 

• ' 	lid 1 1,4 

.A,.... -Jdr 3 3,6 t 1.,./ ‘...n.,c 	 .. 	 i.,a..• 

4,7 

JRcc Addr 2 3,6 1100 code 0000 0000 
1,4 

JRcc Addr 1 2,5 1100 code 	xxxx 	xxxx 
2,5 

: 	'..1.• Rs 1 2,5 • • 	• 	• 	1-1" R 	. 1 	1 	1  

1 1,4 t..; 	..., 	' 

1 t tin, 	i I, ; 	; 	.• 	• 	.• 

• Rs•Rd 1 t , - 	008 	. 	• 

My., I:, •Rs,Rd 1 t 111S 	' 	I 	I 	.• 	•• 

.1 	..B •Rs,•13-1 1 t h,Lii 	1 40' 	.1. 	-1•••1. 

.1 13 •Rs,'FI 	. • •o) .y• 2 t . 	•1 	I' 1010 1  • 	.• 	. 	.. 

.• 	• :• •Re(Diapi,nd _ 2 t 1010 Ilia 	• 	• 	- 	•• 	'• 	' .- 

• h 	1 	• 	1 
... 	. • 

	

•R.rDisp), 3 t 1011 	1105 	1• 	1 	• 	• 	• 

t See ".1 • t010 User's Guide 
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TMS34010 Instruction Set (Continued) 

Syntax Words 
Mach. 
States 

ir 
0%8 	 •+J

16-Bit Opcode 
IJ 

•,1 	..;• 	.:",ddr 3 t ••• 	• 	)101 	111R 	; 

'.1 	•.-: 	. 	•••,ir,Rd 3 t • )111 	111R 	L 	. 

5 t Li..,..., 3011 	0100 	Ct.n.,L, 
. 	• nidl . 

... 	 • 	 •is,Rd 1 1,4 ' 	' 	'.' 

1 
J 	. • 	'Is,-•Rd,F 1 t ' 	' 	JOFS 	I.. 	' 	• 	I. 
.1 	•- •1s,•Rd+,F 1 t " JOFS • 	••• 	I 1  1 

.1 	• 	•• 	Rel,F 1 t )1FS 	' 	.. 	• 	:. 	• 

•.• 	•Rs,Rd.F 1 t ' 	)1FS 	•• 	.• •• • 

:.• 	.• 	'Rs - 	-.. - 1 t ' 	• 	)1FS 	• 	i 	. 	• 	• 
1 t • •• 	10FS 	'1 	:••• 	• 

f.' 	. 	•Rs,-•Rd,F 1 t 1„,., 	10FS 	1• 	.•.• 	. 

•.• 	. 	•Rs+,•Rd+,F 1 t 1001 	10FS 	I, 	....:..• 

V 	..-: Rs • • 	• 	p),F 2 t ' 	•" 	00FS 	• 	I 	i•1 • 

r:. 	. 	"Tis,,,Ild,F 2 t 1011 	01FS 	..■ 	' 	. 	1 	• 

r.• 	.• 	•Rs(Disp), 
•no+,F 

2 t 1101 	00FS 	••. 	...,.. 

	

MOVE '•• 	Oise), 
• Fli. 	• .. 	i 	• 

3 t 1011 10FS SSSR DDDD 

'.' 	.E r, 	'•Idr,F 3 t •• • 	)1F1 	' 	. F 	i • 	• 

... 	 F gusAour,Rd,F 3 t 

'.' 	.• 	: 	: 	.dr,•Rd+,F 3 t . ' 	' 	31 FO 	uuun 	tri.. • 

des 5 t 0000 01 F1 	1100 	DI 1 
- 	•••,,..,11,i :  

1 1,4 1110 • • 	• 	•i 	:1 	' 	. 

.,' 1,1 = Rd 1 1,4 11101;1,, 	' 	1 i 	. 	• 	• 

'.1'.. 	l.' 	,;,,List 2 t 

•JM • •.• Rs,List 2 
1 40,43 Li; ;,_. 	1 	i vs 	•••. 	• 	•• • 
1 35 ,38 fl,,,),,,e 	, 	.. 	1 1. 

•.' • 	. 1 	'J. 	1. 	I 2 2.8 . " 	1 	i 1 . 

'.' 	.1 	_,i1,1 3 3,12 

1 1,4 

1 •.'• 

	

•s,Rd 20,23 ' 	; 	tt.... 	1 - 	: 	: 	'. 

MPv 1 .1 Rs,Rd 1 21,24 " 	111S 	' 	1. 	..1..• 	• 

1 1,4 • • 	)011 	1 ••• 1-1 	.• 

1 1,4 •• 	)011 	" 	• ■ • 	. 

. 1 1,4 •• 	)011 	• 

Pd 1 1,4 • - 	3011 	1• 	• 	1 	1  

"s, Rd 1 1,4 	' 	•• 	010S 	. 	:•1.1 

1 .1. 	Rd 3 3,12 	• 	1011 	"1. 	1 : • 

1 	•. 	r B,L 1 t . 	1111 	' 

1 t • 1111 	lt.,;.., 	• 

h •• 	I 	• L,L 1 t ••• 	1111 	0000 

11. 	I " L,XY 1 t 	• 	1111 	'''''''' 	•  
• i 	' XY,L 1 t 	 1111 	•• 	• 

h . . • • ' 	XY,XY 1 t • t■ ttt■ 	• 

h inl hs,•Rd 1 t 1; 	• 	• 	' 	• 

PIXT Rs, • Rd.XY 1 

PIXT •Rs,Rd 1 t 1111 	' 	" 	• 	I 	• 	1 . 

PIXT •Rs,•Rd 1 t 1111 	• 
PIXT • Rs.XY,Rd 1 t 1111 	' 	i• 	i 	i. 	1 

PIXT "Rs.XY, • Rd.XY 1 t 1111 	,...1,.,.., 	' 	1- 	.••• 	• 

POPST 1 R 11 
- 	. • 	, 

0000 0001 	. ■ ,,,, 

PUSHST 1 2 t-tp,.8 0000 0001 	1110 0000 
2+(8),13 

-I 	•: 	Rs 1 3,6 	• 	• 	•001 	101R 	1 ' 1 .. '' 

l,.. 1 1114 	- 	1001 	0100 	• 	' 
15,18 

BETS [N] 1 7.10 0000 1001 	011N NNNN 
9,12 

See TMS34010 User's Guide 
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Symbol D.•. 	111•:ion Symbol Description 
Rs S Rd C 	lion register 
Rs.X )1 	• 	... 	.... Rd.X X •. 	• 	if Rd 

• `it 	i.,..i of Rs Rd.Y Y • 	1 . 	if Rd 
• ..1 Expression addr A •• • 	5 
..:..:Jr Source address DAddr Cwt.i. 	I. 	• 	• 	•ts 
1W 16 bit 	•. 	• 	hate value IL 32-bit 	i 	• 	• 	. 	/slue 
K 5-bit 	t Disp . 	• 

Ir 	.s.,,assing @ : 	• 	- 	ssing 
[ ] 0 	• 	. 	pan • { } 
< > S.-.;:t.,e a t 	It register for the 	•. 	n the brackets . 

ASCII Character Set 

n" 1 -  2-  3-  4-  5-  6-  7-  
SP 0 @ P p -1 

• ' I 1 A Q a q 
-2 • 2 B R b r 

• 

ETD 

# 3 C S c s 
-4 S 4 D T d t 

5 E U e u 
-6 6 F V f v 

• 7 G W g w 
8 H X h x 

-9 HT '.• ) 9 I Y i y 
-A LF J Z j z 
-B VT • • K [ k I 
-C FF . - < L \ I I 
-D CR GS - = M 

1 
m I 

-E SO RS > N n 
-F SI US / 1 0 - o DEL 

8 

TMS34010 Instruction Set (Concluded) 	Symbols and Abbreviations 

• 

Atlanta 	  (404) 662-7945 
Boston 	  (617) 895-9196 
Chicago 	  (312) 640-2909 
Dallas 	  (214) 680-5066 
Northern California 	  (408) 748-2220 
Southern California 	  (714) 660-8140 

Canada: 
Nepean, Ontario 	  (613) 726-1970 

Graphics Hotline Number 

(713) TRY-A340 

RL K.Rd 1,4 
"s,Rd 1,4 ^' 1 ^ • • 

1,4 
• .•:FS,FE,F 1,4 )1F1 01FS 	• 

2.5 
SEXT Rd,F 3,6 
SLA K,Rd 3,6 
SLA Rs,Rd 3,6 • ••• 
SLL K,Rd 1,4 001C ,,, Kr. • • r 

•1s,Rd 1,4 011 0 Ann e .• 

• •C,Rd 1,4 0010 	- • - • 	• 
is,Rd 1 1,4 0110 	' 

• K,Rd 1 1,4 0010 11KK • • • 
• Is,Rd 1 1,4 0110 0115 

ls,Rd 1 1,4 	' 	• 	)10S • 
' " - Rd 1 1,4 • 

2 2,8 • : 1  

3 3,12 • 11411 

K,Rd 1 1,4 
'- Rd 1 1,4 111.10 

- 	• • • 	3s,Rd 1 1,4 1 	.5, 
• • • 

T..A: 1 16,19 0000 

•. 	• 3 1011 110D 	• 
• •._,. 1 1,4 • )1F1 001R ' 

Directive and Syntax pasarlihtIon 
align I Align SPC' an 32 -word  tic  unusry 
.bsa , sarne....,exprl .. 

ttaitjar2t 
Assemble into .bas (gninfhLsilzed 
dote] aitallias 

t !ail...PTO Enr, .M31 ....3 time  .t  cinema 
section 

„pop, tililenestnePt t IncludaseercA Ma 
Aria r Asardile uuo date {InRialtred dam] 

sechun 
Adm. ,expr... specify array dins...lens re, oarbal 
_and t proanis se ri 
..and ■ IF End  a  wrebol derinhlan 
Avers t MDR SPC an ward Neuman 
Aria .cel.x.pi 	[....csx0,21 t Inihnlize vorinbleasongth field 
.:NP". <Urine 

7-  

Define program idoniihar  
Define. cummi file .fire -- IlilenarreP 

.globF t<s-yrnbol .... Exiemel  definition 

..lint , enit... Inklehze 32 - bir imager 
•long t.switt... 4  Palpable 32 - bit held 

Ana cexprl .[..sxpr2] SOT Mil number FOr 49iiiiinon 
.1141 r Reston some lishuu 
In --exnr, .... Gonerata 8 lino number record 
,rnpla `c pollingraw• r Define macre khrsty 
stalist r Slop source. listing 
.option -.Dplionlis-  Output options 

..,  ri .s .. _ Pm s aLed secure !Man 
..441 .alinr,  Sal storage class for delinieion  

Assemble info user-des/lad !sullen ,a4c11 'creme , ' t 
.xsyynhul=. Avec  -..a.F. ,. InnIallze aymbei 
.1(51 cexpr. Sin Sit:N:11001110r der•iirkta 
4pa.■ t gyp,. t Fl.,..... 9 .eexprs amount of space  In 

currant section 
Tetring  [- )'{siring}' Irrnllallze test 

• eg• -.hems.- Set lee CM roe dellinilion 
-WO t 

: 
A,xamble 	kilo 	levt -ailuaelble 
code :Malian 

,Mitts ', 011rIngp:' hill Eine in source pegs  heading 
,typo '444P•rs Set  type 'Held is delinhion 
.5111 .exprx• Set value  be  trerinAlun 
.word Ailve.- ..„ lnitinlee word 

These directives may use a label (if desired) 
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