n19énen 2531
~ o A v
017LuuﬂdwuL711unw7ﬂ73unawaﬂ1ﬂ TMS32010
Taa

s 74

wg LIFU Ugo 9
v o l
g A9 AIAINILAY

NI
9117ENTNN
ou ‘ =] o

TR UG YT WU

W o ‘
A9 a5, wiy SHeuIs

3 LT : .
5 BauuwminTy ™
3 P—

AN

023096

-4 8A7532

?‘;



USagniwus Innsfne 2531

AT TEULAILAY

AUEIAINTTUAANT annﬁutnﬂTuTaﬁwseaautnﬁqLiwqanunsaﬂﬂn7eﬁo
tFoemmuiieun $r lumniTenausdie TMsszo10

Naam
h { W&
1 LI5U ugos 281235
v a ¢ ’
2 Y ﬂ'lﬂ')ﬂ')l‘lﬂﬂ 281247

7/\ \./ e o
LR L I B RN B N B B B R W) S+ 60 00D 00 ONIL O SIEDOEOSEEDIS a"qq?ﬂnﬂsnv’)

-3’} ‘ o
¢ 76, WUF UTHIWONY )

A/\»(\ (S
LN N BE IR B 3 ) 20 5 8000 00000 DS a’]q’l’ﬂnl‘?n”’]

[ o '3
C A% AT, 1WFY Syenios )

023096



a [ v
N7 LWURINL 7’1‘1umiﬂwmawamﬂ TMS32010

'4 4
LI5Y ugRe '
o O ‘
A9 AANIYAE
av ( o o ot jom
Te. MUT YWY 913198 T e
o v '3 b o
A.05. Wit Srene 019178US AN

tn58ns1 2531

méasio
UFagnivusatinn aanﬁﬂua1nTnfoowunWTﬂieuvawaﬂdnuLiagoﬂaﬂ
a 1 g a M o 6 cieven a
TMS32010 Lwaﬁ1ﬂ1u1uTﬂ7ﬂauwvLnaf1auLauw%uﬂfzﬁnﬁnﬁwﬂunw7u7euvaﬁmmﬂm
LB9RWIn(digital signal processing) TasnaveonuuuliaanadnuuaTus L 1a
¢ > L1 d ¢
\997(digital signal processor) TMs32010 M9 s niL uTas U 98 L 90+
a M o & o » & o
(microprocessor) 8088 IuluTatrorinimetlofiiSafidle  Tagoenilass
» ] "‘ ’="] © (‘
AT198UINTAUIT (Chardware) 1ﬁun17nqoqu1ﬁua17L7ﬂTﬂ7Lﬁaﬁq(array
N o s ['4 v a é ¢
processing) Taefidmandaurtaslrenoy lughe Buwn- Lo mumeadn
(input-output port) nﬁaaakuﬁwﬂwu?vﬁaﬂaﬁaeqﬁ TMS32010 UFednakaLAt
[} o B ) (‘
WUIEAINANTOYR program  memory) 199 TMS32010  Tanfetowtiat
é

(software) Naraiunsadeemtnidsaiingenla ATRIMUADANDTEN

(algorithm) §wfunisuseaiadonnefisa



HIGH SPEED CALCULATING WITH TMS32010
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Abstract

This -thesis is an application of TMS32010 digital signal
processor to increase +the efficiency of IBM PC microcomputer in
computation. By designing interface 'circuit which can control
TMS32010 to be co-processor of IBM PC. The interface circuit provide
input-output port, program memory for TMS32010 and control cfrcuit.
Afterword it will mention about system software that can operate this

system and give an application of this project.
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iaﬂaiﬂLqumaa TMS32010

=~ 200-ns instruction cycle

~ 288-byte on—-chip data RAM

— Microprocessor version - TMS32010

=~ Microcomputer version - TMS320M10
(3k byte on-chip program ROM)

~ External program memory ex}ansion to a total of
8k bytes at full speed

- 16-bit instruction/data word

- 32-bit ALU/accumulator

- 16 x 16-bit multiply in 200 ns

- 0 to 15-bit barrel shifter

- Eight input and eight output channels

= 16-bit bidirectional data bus with
40-megabits—per second transfer rate

- Intefrupt with full context save

—- Signed two's complement fixed-point arithmetic

" = 2.7-micron NMOS technology
- Single 5-v supply
= 40-pin DIP
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TMS32010 WAt TMS320M10 auﬁﬁnvmxtnﬁauﬁuqnaﬁﬂo an L IUNUANNN 9

fio TMS320M10 aeﬁfau(R0M>a§n1ﬂ1uﬁ1,ud TMS32010 |3l
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Auxiliary Registers

Auxiliary Register Pointer

Data Bus

Data Memory Page Pointer

Data RAM

Interrupt Flag Register

Interrupt Mode Register

Multiplier

Overtiow Flag Register

Overflow Mode Register

P Register
Program Bus
Program Counter

Program ROM

Shifter

Stack

T Register

ARO, AR1

ARP

D Bus

DP

INTF

INTM

ov

OovM

P Bus

PC

UNIT SYMBOL FUNCTION
i Accumulator ACC 32-bit accumulator '
Arithmetic Logic Unit ALU Two-port 32-bit arithmetic logic unit

Two 16-bit registers for indirect addressing of data
memory and loop counting control. Nine LSBs of each
register are configured as bidirectional counters

Single-bit register containing address of current

auxiliary register
16-bit bus routing data from random access memory

Single-bit register containing page address of data RAM
(1 page = 128 words)

144 X 16 bit word on-chip random access memory
containing data

Single-bit flag register that indicates an interrupt
request has occurred lis pending)

Single-bit mode register that masks the interrupt flag
16 X 16-bit parallel hardware multiplier

Single-bit flag register that indicates an overfiow in
arithmetic operations

Single-bit mode register that defines a saturated or
unsaturated mode in arithmetic operations

32-bit register containing product of multiply operations
16-bit bus routing instructions from program memory
12-bit register containing address of program memory

1536 X 16-bit word read only memory containing pro-
gram code {TMS320M10 only)

Two shifters: one is a variable 0-15-bit left-shift barrel
shifter that moves data from the RAM into the ALU.
The other shifter acts on.the accumulator when it is
being stored in data RAM; it can left-shift by 0, 1, or 4
bits.

4 X 12-bit registers for saving program counter contents
in subroutine and interrupt calls

16-bit register containing multiplicand during multiply
operations
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- Volatile 144 x 16-word read/write data memory
~ Non-volatile 1536 x 16—word program memory (TMS320M10Q)
- Dbuble-precision 32-bit ALU/accumulator
- Fast 200-ns multiplier
- Barrel shifter for shifting data memory

words into the ALU
~ Shifter that shifts the accumulator into thé data RAM
—~ 16-bit data bus for fetching instruction word
from off-chip at full speed
- 4 x 12-bit stack that allows context switching
- Autoincrement ing/decrementing registers for indirect
data addressing and loop counting
- Single-vectored interrupt

— On—-chip oscillator
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(accumulator), NANWRIHLODT(multiplier), HRB?QLNDT(shiFter)

1.1 Lousag
(0 ‘ o £y o . .
tﬁutﬁuLu077aLuaiTwﬂaufﬁtumngun<general-purpose arithmetic
| -4 { v o )
logic unit) uuaﬂtauaaguazTaLﬂ07L7m<operate) fivioxauwia 32 in wize
fiaztimiiinon, au, ew, 119 wasfiifinsuuuaain
I'{
1.1.1 To1704 latTuunOverflow Mode OVM)
PPN 4 ) v ) vy o o)
T3dLn0F OVM QeagﬂWﬂquﬂTuﬂ7Nﬂ1UQua0ﬂﬁu1TﬂLﬁh1ﬂﬂ1ﬂﬂ1ﬁo SOVM
o ¢ vy ¢ o aa (71 [ v ' o 6 w
wars L in ldidaednde Rovm iaatmasuawuwinLnu111uuu1ﬂﬂ17uaﬁmagaluanumz

o - o sa é
Viudinuite Tua Lot 3a ot (status register)

a ¢
1.2 uaﬂﬂﬁglﬂlmOT(Accumulator)

“o (a‘n’ o a. d u (ﬂ. ) [~ LY
uaﬂﬂagLatmaiuaznﬂnﬁﬁnLnuwaawﬁn15qﬂnLauaaguaeLﬁununﬂaugnWﬁnu
oy ‘g ‘ « L3 o 1 o ‘
lOMOﬂ%ﬁ?ﬂ uaﬂﬂﬁﬂlﬂLﬂD?ﬂTDLUOTLTMﬂUﬂOQRﬂuWQ 32 n Tﬂﬂﬂhdtﬂul??ﬂéd
thigh order word (ﬁnﬁ 31—&6))uazL%§ﬂﬁﬁ(low order wbrd.(ﬁnﬁ 15-0))

a l hd
1.2.1 uaﬂﬂﬁﬂLﬂlﬂ@?ﬂkﬂmﬂ(AccumWIabOP Status)

't 'Y a {
,ﬁﬂﬂusiaL?OTTWR?ﬂOG“Oﬂﬂ?ﬂLaLWaT(Accumulator overflow ‘status)
' L a < ' { o ¢
81N170Q881u1ﬂQ1nu0ﬂﬂ?HlﬂLﬂB?TOL?QTTNR?RﬂRﬂTQﬁLWOT (overflow flag
. Qo [¥4 % ¥y o { 749 a s
register OV) Fiaumoitlarnnt nnWLnﬂn1$TatﬁasTwa1muluuaﬂﬂﬁgtatmaﬁﬁqa

4 1 ' o @ oo 4
Lo OV ﬁtﬁuaﬁuwuﬂmadﬂlmmﬁiaﬂLWB?

o o ‘
1.3 Januangiaas
1 o A’ (=l T=Y ‘ oo
ﬁuﬁﬂnﬂiqm 16x16 UnUuLINIUNUS ENDUANENTIR LMD T (T register),uy
o I'4 . O o é { { R .
WALMRT(P register) UALNARNWANZILDDTOITITE(multiplier array)

-394 LnaT 40 16 Un nﬁuﬁwntnumdmomaonnﬁgm



“WINALRT WUUIH 32 Un ﬂ?ﬂﬁﬂﬂquﬂﬁTLﬂUNﬂﬂNﬁmaﬂﬂWTQm

I'4 I'4
1.4 fnines

7 a b o 0 -
lun17mwnma¥anag 2 WUy A

¢ a ¢ ¢ . ) (s '
1.4.1 UITL5RMUNLADT (barrel shifter) ﬁ?"?UﬂWT%NnﬂOHﬂQ?ﬂWuﬁﬂﬂVWM

toua lldLouaan
u L] L'}
142 INTUAATNLGDT (parallel shifter)  dmTunisiuidesaan

o 4 ' o w
uaﬂﬂﬁﬂlatm07Lﬁﬂﬁuuﬁﬂndﬂuﬁﬂmaﬂa

2 nﬁaaﬂqwuiwﬁaga(DATA MEMORY )

vV ool ' o 8 o O oo 1 o o
quawunLﬂunuaﬂﬂqwuaﬁmagauuumuqﬂ 144x16 1M Lﬂuuudﬂﬂawuawnag
amaludn T™MS32010 n17Lﬂﬁauﬁﬁﬂiagaﬁauiﬂuuﬁﬁﬂﬂﬁ1u511ﬂ7un1uﬁundﬁﬂﬂ11u

51ﬁ0§ﬂﬁ1151ﬂﬂﬂﬁ71%51ﬁ0 TBLR WAt TBLW

3 ﬂ17510uﬁ1ﬂﬂ11u51ﬁa§a(data memory addressing)

1un1i51unﬁQﬂﬂdﬂuiwﬁagaﬁ115 3 3%fe

3.1 N190NUDALATANIYEBN Indirect Addressing)

v
Qoo

n1751aﬁwuuﬁemaonﬁvﬂnaﬁuﬁqﬁagaTmﬂvﬁ i léTaena71d s Tinareeae
ac 4 . N - v o ' ' o
§5a1m07d1709Cauxiliary register) (uwhdsumisuontaTaresmineaand
v A ° vew . ol
Toun 9@ NITANINITIIUOALATA IR 144 A8 L1596

3.2 N19013UDALATA1ALRTI(Direct Addressing)

ﬂ’ o ‘b( -3 y o .lo ]
1uﬂW7510uaﬂlﬂ7ﬂuuuu 7 UﬂﬂaﬁLﬁiﬂﬂﬂﬁﬂﬁvlﬁﬂﬂ?%ﬂﬂuﬂueﬂaﬁuaﬂLﬂiﬂ
) o L [’ Y ‘ ‘ )
WHQHH?ﬂNQWﬁOE&T?NﬂUﬂWWﬁLWQWDHHLNOT (data page pointer DP) %qqx

1
IANMEN1501 9691



DP AIUMUITDINUIBANINTD

0 0 - 127
1 128 ~ 144
dm lugudn ouafiao vae L wuinudsre s Ten anlidwiusiuro vdu
(9953w Cinterrupt routine) DP iuduniions vawite33a e fuarau sas
1ﬂLﬁuW%Tuuﬁdﬂﬂawniwﬁa§a1ﬁ

3.3 N19979UBALATAULLENE LBiEm Immediate Addressing)

Tudrderoe TMsazotofdrdefiienfiannnsaldlunisdrononasa i Taaius

o ¢
4 731099

F~ T~ (
4.1 9381099871909 (Auxiliary Registers)
[ (7] o Yo Py ‘13‘ ‘ ( =~} o 1] w
nelugia TMS32010 1388 neeT L Huatauntuasiimnng 16 ot 2 éin
au & o B " U s b ' v
Ao  ARO WA AR1 naﬂaomqugn?ﬁﬁﬂwfuLﬁumogaﬁaﬂiﬁn. A1TEI9UORLATANN S

5ouma¢uﬁ1ﬂﬂﬁ1uﬁﬁﬁaga, HAENTALANAL

v
[=)

4.2 33 LMBTA1709CAuxiliary Redister Pointer ARP)

4 o l&/ = Y= ‘u } 7 o o " ] d
Liugingan 7aatmaimdqﬂgn1ﬁawu fane 1 On TeenHudounite

& Wi l a v - B Y-
WOIRLONATIA L9107 Rﬂﬁmtﬂﬁiqﬁﬁﬂuuﬂdu

Qo do a' L
ARP ?Qﬂlﬂ@?ﬂ?ﬂgﬂl%dﬁu
0] ARQO
1 AR1

5 Wﬁ?ﬂﬂ?ﬁuﬁﬂiﬂ?ﬂﬂ?u(PRQGRAM MEMORY)

whea I Tluntasieuie 4K x 16 I Taeuteciiy 1536x16 §n ol
3 . |8 .u "o ' o
e lufuciawie TMS320M10 1hiw) gy TMS32010 ar Jatmheanda Tulg
l’l ] \)3 0o Le ) 1 o 8
uniunagnﬂﬂquﬁwtaa AYlN TMS32010 Feduamuien I TUsunTanenyn 4Kxie

ﬁnéénwauan

...62._



4
5.1 Iwusgo9niy e wlod LT

MIMemae T™S32010 uueldity 2 Twua%o%uaéﬁuanwuzvaamn
v o ﬁ £ g a ¢ .
MC/MPRITIUMADINE LHY 1 AL uTwuﬂ1uTﬂ7ﬂauw3Lm07<m1crocomputer mode)
'Y X [~4 3 4
uaetireianue e o ﬂQxLﬁuianTuTﬂiTﬂsLﬁatﬁai(microproceSsor mode)
=1 (bl’ a“ ' IB
-Tnam luTavaontinieod 1418 iawefy TMs32oMio sy

Py
~Twun T Tas Tus cra vz [ 18R TMS320M10 uAE TMS32010

4 ¢
6 TUTUNTHLAN L§1DS (PROGRAM COUNTER PC)

oo 4 a v w o @ : ' o
ing3amefuin 12 B gy fuauoniasaresmidanindr Tl
a' .'I Q‘u 4 L m‘ o a‘;dl
unsafar iondannda 1y e ngﬂlﬁnqﬂlﬁu o 1lo TMS32010 gnftﬁn Liatiae
[ ° v 't 3 o w
aunsa lhhemaudinimanld wiumes pe Fear liisngfuaniasatia Ao
o » o [ . ) (V] ( 1 LY r o ‘ ( N
e A11 aediseinisaatiutiliues (Aaney ﬁwwsunwsaweauwnLawngnwafnauqﬂ

uoaLasalA Ao B9 Az

7 dumnnN(STACK)
ﬁao { o o & o v oa & ¢
LURTRELSDTYIRIN 12 Un uﬂ“ua? 4 4y N“uqnlﬂﬂﬂqmaﬁTﬂTHHTNLﬂqu
{ o c o o o I bw ¢ oo
LhBT lNaNﬂ17LTﬂﬂqﬁﬁuznu(SUbPOUtine)VTQﬂqTUulmaTTwn HUINIINY LNDUNTT
L o [~ o % o o o . é a [
1ﬁﬂq50 PUSH ﬂumﬂﬂQKﬂqnuqnlﬂUﬂqﬂOGUOQQQELﬂLMQT 12 UnRWGTQnﬂQuuuQﬂ

T IdUAN

8 AUASATEA A0S (STATUS REGISTER)

Usenouding 5 awadiain TnefusaeingnsnwBemyae s fudase wan
aﬁnﬁatmﬁﬂ?aatmaéﬁeanuWTnLﬁu151uwd1ﬂﬂ11u5ﬂﬁagaTﬂﬂﬁw30 sST u¥o Tuam
iagaawnwiaﬂﬂﬁﬂuiﬂﬁagaLiwéaLmﬁﬂ?%ﬂtmaifﬁTnﬂﬁﬂﬁo LST

Alndia 530 1md senoudng

~Accumulator Overflow Flag Register (QV) ﬁﬂﬁnﬁlﬁu 1 uﬂﬂoiﬂ



uaﬂﬁﬁﬁLﬂLmaélﬂﬂﬂﬂiTatﬁaéTﬂﬂ{Lﬁu o uanviliiian1To a9 s
-Interrupt Mask Bit CINTM) fafiniuffu 0 SAemanedniTiuines
%wﬁgntauntﬁaTﬂﬂﬁwﬁq EINT uid e 1 wanedn funs@aie Badu
tnofdwi(disable interrupt) Heawnsidndaednde pINT
-Auxiliary Register Pointer (ARP) fnfiidn 0 waneinidenlesaa
wiofdrree aro uadimita iy 1 fusnedniZon 14558 netdrros AR:
anuelu ARP A0t UBenas 1dTazdnde MAR wSo Larp
~Data Memory Page Pointer (DP) fiuasoni4(a3oniuamo ity

v a 3

< 2 o ( g Lo o » 1
Qﬁﬂaﬂﬂ WWAAE 128 1390 G1intily o WUEOHINTT LRDNLPIRUITATIN

o ¢
8 UWN-LaMWNCINPUT/OUTPUT)
9 s
° a_ 1w { » v v [
TMS32010 ﬂﬁu1fnn1ﬂ17ﬂﬂﬁanuqﬂnTMﬂ1ﬂuan1ﬂ1ﬂﬂﬂ17010m1uwu0a1ﬂ
w Tl oaw v (4 r o v { )
UOALATALA AO-A2 UUABIEDIIUDINIAUIG 16 un1ﬂﬂﬁu1u 8 WoTn ﬂﬂ?“ﬂﬂﬁ@@ﬂm

IN-OUT a1dudy i DEN uae WE

9 ﬂ17L%ﬂuuasdnuiaﬂasundﬁonﬁﬁaﬂdwuﬁﬁﬁagauauuﬁaﬂﬂa1u517ﬂ7un7u

§heM18e  TBLR Uay  TBLW ﬁﬂqﬁéqiﬁﬁuﬂ70ﬁ1ﬂ1710“51ﬂﬁ0§&78"i10
udﬁﬂﬂqquiwTUTuniuuaenﬁaﬂn71u£1ﬁa§a1ﬁ
#ds  TBLR qwfih I MEN Sianudn o uaefinn1se mienanmice

nanuﬁwTﬁiuniuLiﬁéﬂﬁdﬂﬂdwuﬁﬂﬁaﬂa

o

" © o . d [d
mde TBLW fliduyw wE Tantueidin o uar’ TMsazolo  faerinng

L%ﬂuﬁaﬂaaﬂnnﬁdﬂna1uinﬁa§aLﬁwénﬁqaﬂaﬂuﬁﬂTﬂfuniu



10 BULABTTUWNCINTERRUPT)

o a (v ¢ o ¢ .
TMS32010 AMTOLLADTFWNLLLTILRALALIALIALADT (single  level
L4 Ll' d o < ‘
vector) Tnelidgumoua1ae (negative edge) finn INT  fiarifaniiBuined

v
[~3

v § a ‘v £ .
TUN U UREDULMNDTIWNUWANC interrupt flag) auan%n

11 51n(RESET)

ortfureenss dncreset function) qugntauwLﬁaxﬁaﬁﬁmmwmanﬁuu 0
a1 ks atheter 5 Tn@aceycler movdyauiing Sua L8 waauAy DEN,
WE, MEN ogilusniue 1, ediniialasaimceri-state), uoniasatiacat1ioa

fanue iy o

12 dnnuurnaeiiaia Gedpiautiing <CLOCK/0SCILLATOR)

{
[ 03 [ 7% VIR - S -
T™S32010 @wnTaafsduyeuidng line Tasna s 14 L indaguuafing
o b\ Ae o I
a1elucinternal oscillator)  wSoumasi1ifaninudntouans s cexternal
frequency source)

v §ru o a @o o 1 ’

d 146 edgauotnnie lufitiaSanoaudensonsn X1 uar X
TMS32010 eaf19duyn CLKOUT fillmufuuin 174 - (ieesnniasesasanoa
ﬁazﬂﬁ 2

L Gy ' o a o o "o a o v oo

t1 Muma e L Esmanfionenen minwaamiiiaaradantont 1%
X2/CLKIN @799 1agfian X1 ﬂéaﬂaaﬂta115uaeﬁ1nnigaﬁwﬁvﬁwunﬁuﬁn1ﬂLﬁﬂaﬁo
-9 3 Baninduynficin CLKIN awdipefiveduTiainacvoltage)  agetion
2.8 v Tpafivunsgeedidinuniud wiedfn unasintinanablisesiuTraima,

° o o '\ o a d8 o v [ [ @
nTEud wardmamanudwunasi linawduuiiy - fadunuasdo s livunalug

ﬁQQLﬁWﬁQ31W@1ﬁ



m
£ CRYSTAL i

T

sn 2
o

%‘H +Vce

SIGNAL
GENERATOR

sUn 3
L]

13 NIT8NUULTEUINITOULADITWN (interrupt sysytem design)

ﬁﬁﬂ?U?vUUﬂqiav%GTﬂ?uﬂauLﬂaiiwn(asynchronous interrupts)yy
cw v ol o v a o (o ¥ v o a
™S32010 HanwuedoTiii 4 TunqinaeqnnwiouLmaiswnnﬂoﬂu1ﬂgnmaqu§@q1mau

aa & ¢, ¢ ¢ &
wniid s Tas ludandaundiedyurormiuresiiygin CLKOUT uy T™S32010

RESET ———-————]

P _—
INTERRUPT INPUT SIGNAL D Q INT
(ACTIVE LOW) SN74ALS74
P .
I TMS32010
th Vv
CLKOUT
o
JUN 4
v



TMS32010 PIN DESCRIPTIONS

SIGNAL | PIN /70 DESCRIPTION

POWER SUPPLIES

Vee 30 Supply voltage { + 5 V NOM}

Vss 10 Ground reference
CLOCKS

X2/CLKIN 8 IN Crystal input pin for internal osciflator (X 2). Also input pin for ex-
ternal oscillator (CLKIN).

X1 7 ouT Crystal input pin for internal oscillator

CLKOUT 6 ouT Clock output signal. The frequency of CLKOUT is one-fourth of the
oscillator input (external oscillator) or crystal frequency linternal
oscillator). Duty cycle is 50 percent.
CONTROL

WE 31 ouT Write Enable. When active (low), WE indicates that valid output
data from the TMS32010 is available on the data bus. WE is only
active during the first cycle of the OUT instruction and the second
cycle of the TBLW instruction (see_Sgction 3.4.3). MEN and DEN
will always be inactive (high) when WE is active.

DEN 32 ouT Data Enable. When active (low), DEN indicates that the
TMS32010 is accepting data from the data bus. DEN is only ac
tive during the first cycle of the IN instruction (see Section 3.4.3).
MEN and WE will always be inactive (high) when DEN is active.

MEN 33 ouT Memory Enable. MEN will be actwp low on every marhme r-yc-le

generated by the I_Nl_S_’iZO]O to 9nahlo instruction fptrhaq lmm
program memory. MEN will be active on instiuctions fetched from
both internal and external mamory.




SIGNAL | PIN 170 DESCRIPTION
INTERRUPTS

RS 4 IN Reset. When an active low is placed on the RS pin for a minimum
of five clock cycles, DEN, WE, and MEN are forced high, and the
data bus (D15 through DO) is tristated. The program counter (PC)
and the address bus (A11 through AO) are then synchronously
cleared after the next complete clock cycle from the falling edge of
RS. RS also disables the interrupt, clears the interrupt flag register,
and leaves the overflow mode register unchanged. The TMS32010
can be held in the reset state indefinitely.

INT 5 IN Interrupt. The interrupt signal is generated by applying a negative-
going edge to the INT pin. The edge is used to latch the interrupt
flag register (INTF) unti! an interrupt is granted by the device. An
active low level will also be sensed. (See Section 2.10.)

BIO 9 IN 1/0 Branch Control. If BIO is active {low) upon execution of the
BIOZ instruction, the device will branch to the address specified by
the instruction (see Section 2.9).

PROGRAM MEMORY MODES

MC/MP 3 IN Microcomputer/Microprocessor Mode. A high on the MC/MP pin
enables the microcomputer mode. In this mode, the user has
available 1524 words of on-chip program memory. (Program
memory locations 1524 through 1535 are reserved.) The
microcomputer mode also allows an additional 2560 words of
program memory to reside off-chip. A low on the MC/MP pin
enables the microprocessor mode. In this mode, the entire
memory space is external, i.e., addresses O through 4095. (See
Section 2.3.1.)

BIDIRECTIONAL DATA BUS

D15 18 170 D15 (MSB) through DO (LSB). The data bus is always in the high-

D14 17 170 impedance state except when WE is active {low).

D13 16 170

D12 15 1/0

D11 14 170

D10 13 /0

D9 12 170

D8 11 170

D7 19 110

D6 20 170

D5 21 10

D4 22 1/0.

D3 23 110

D2 24 170

D1 25 170

Do 26 /0




SIGNAL | PIN | 1/0 DESCRIPTION

PROGRAM MEMORY ADDRESS BUS AND

PORT ADDRESS BUS
Al1 27 ouT Program memory A11 {MSB) through AO (LSB) and port
A10 28 ouTt addresses PA2 (MSB) through PAO (LSB). Addresses A11
A9 29 out through AQ are always active and never go to high im-
A8 34 our pedance. During execution of the IN and QUT instructions,
A7 35 ouTt pins A2 through AO carry the port addresses PA2 through
A6 36 ouT AO
A5 37 ouT PAQ.
A4 38 ouT
A3 39 ouT
A2/PA2 40 ouT
A1/PA1 1 ouT
A0/PAOD 2 ouT

ISTCZSN i § U 40 [7] A2/PA2

AO/PAQ (é 2 39 [ ] A3
Mc/mp 3 38 [ ] A4
RS NE] 37 ] As
inT (s 36 [ ] A6
ctkour (16 35 [ ] A7
x1 ]2 34 ] A8
x2/cLKIN [} 8 33 [ ] MEN
8o [Jo  32[] oew
Vss (Jwo 3 []Jwe
os (CJi1 30[] Vee
D9 [J12 29[ ) a9
oo (J13  28[] A0

o [Ja  27{] an
012 (s 26[] oo
D13 E 6 26 D1
p1a (J17 24 % D2
p1s (Jis 23] ) o3

D7 [Jw  22[7 oa
o6 [J20 21[]os
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qﬂﬁwﬁqmaa TMS32010

ACCUMULATOR INSTRUCTIONS

MNEMONIC DESCRIPTION

NO.
CYCLES

NO.
WORDS

OPCODE
INSTRUCTION REGISTER

ABS
ADD
ADDH
ADDS

AND
LAC

LACK
OR

SACH
SACL

sus.

SusC
SUBH

SuBsS

XOR

ZAC
ZALH

ZALS

Absolute value of
accumulator

Add to accumulator
with shift

Add to high-order
accumulator bits

Add to accumulator
with no sign extension
AND with accumulator
Load accumulator
with shift

Load accumulator
immediate

OR with accumulator
Store high-aorder
accumulator bits with
shift

Store low-order
accumulator bits
Subtract from
accumutator with
shift

Conditional subtract
(for divide)

Subtract from high-
order accumulator bits
Subtract from accumu-
lator with no sign
extension

Exclusive OR with
accumulator

Zero accumulator
Zero accumulator and
load high-order bits
Zero accumulator and
load low-order bits
with no sign extension

15 14
011
000
011
0 1 1
0 1 1
0 0 1
0 11
0 11
010
010
000
0 11
0 1
011
0 1
0 11
0 1 1
011

1
0

0
0

o =

1
<-

0

Py

11 1

13121110 9 8 7 6 56 4 3 2 1 0

1000 1000
| €—— Dp-— —>
| €—- D — >
| €—— D———>
| €—— D-——>
| €—e D -
< K >
[ D >
= D >
[ D >
| D —>
[ D —>
I < D >
| < D >
| €—— D—>
1 000100 1
I € D >
I < D >

~73~*




MNEMONIC  DESCRIPTION

LAH Load auxiliary
reyisler

LARK Load auxiiary
register immediate

LARP Load auxihiary
reygister pointer
iimediate

LOP Luad data menmiuty
payge pomter

LOPK Load data memuory
page pontler
nnimediate

MAR Modity auxiliary
register and pointer

SAR Store auxiliary

register

MNt:MONIC  DESCRIPTION

B Branch unconditionally

BANZ Branch on auxiliary

register NOL 2ero

BGEZ Branch if accuinulator
=0

BGZ Branch if accumulator
=0

BI10Z Branch on B10 - 0

BLEZ Branch if accumulator
+ 0

BLZ Branch if accumulator
<0

BNZ Branch if accumulator
£0

BV Branch on overflow

82 Branch if accumulator
=0

CALA Call subroutine from
accumulator

CALL Call subroutine
immediately

RET Return from sub-

routine

AUXILIARY REGISTER AND DATA PAGE POINTER INSTHRUCTIONS

NO NO OPCODE
cYCLes| worbs INSTRUCTION REGISTER
151413121110 9 8 7 6 5 4 3 2 1 0
| 1 O 0 1 1 vV 0 0 R | <« D J
1 1 01 1 1 00 0 R < K >
) 1 01101000 1000GO0GO0O0 K
1 ! [+ S T T+ T T TR SO I D >
1 ] 01 101 110000UO0TUO0GO 0O K
1 ] 01 10100 0 I D 2>
1 ] 00 1100 0 R I D >
 BHANCH INSTRUCTIONS.
NO. NO. OPCODE
CYCLES| WORDS INSTRUCTION REGISTER
151413121110 9 8 7 6 6§ 4 3 2 1 0
2 2 111 1 1001000U0O0G OO
0 0 0 0 <—— BRANCH ADDRESS ————»
2 2 1711 010000O0O0CO0O0O0O0
0 0 0 0 <—--- BRANCH ADDRESS ————3>
2 2 t 1111101 00000O0GO0TO0
0 0 0 0 €« —— BRANCH ADDRESS ~—-—3
2 2 11111100000 O0O0OGOCTOOO
0 0 0 0 <——— BRANCH ADDRESS ~--—---3>
2 2 111101 100000O0GO0CGO0O
0 0 0 Q0 <--—-— BRANCH ADDRESS —-—-—3
2 2 1111 1061100000000
0 0 0 0 <——— BRANCH ADDRESS ~-—-
2 2 t' 111101 00000UO0GO0OO0
0 0 0 0 €«<——— BRANCH ADDRESS ————>
2 2 111111 100000UO0UO0TGO0UD
0 0 0 0 <——— BRANCH ADDRESS ———>
2 2 1111010100000 UO0GO0O0
0 0 0 0 € BRANCH ADDRESS ——————>»
2 2 T 11 11 11 1000000GCO0O0
00 0 <——— BRANCH ADDRESS —————>
2 1 1011 1111110001100
2 2 111 11 0000UO0O0UO0GO0GO0TGO0O0
0 0 0 0 <——— BRANCH ADDRES§ ——>
2 1 01 1 1 1 1 11100071101




T REGISTER, P REGISTER, AND MULTIPLY INSTRUCTIONS

i

R
MNEMONIC DESCRIPTION NO. NO. OPCODE
CYCLES |WORDS INSTRUCTION REG!STER
1514131211109876543210
APAC Add P register to 1 1 o1 1t 1 1 1 1t 1 1000 ¥V 1 1
accumulator
LT Load T register 1 1 011 01 0101 €—-— D- >
LTA LTA combines LT and 1 1 O 1 1 01 1 0 0 | <“— o, - =
APAC into one instruc-
tion
LTD LTD combines LT, 1 1 o1 1 01 0 1 1 1 D >
APAC, and DMOV into
one instruction
MPY Multiply with T 1 1 o1 10 1 1t o0 11 < - D - -
register; store product
in P register
MPYK  Multiply T register 1 1 1 0 0 < e e
with immediate oper-
and; store product in
P register
PAC Load accumulator from 1 1 o111+t 1 111t o0 0.0 1110
P register
SPAC Subtract P register 1 1 o1 11 1 1 1 1100 1 0 O0O0OO
from accumulator |
CONTROL INSTRUCTIONS
MNEMONIC DESCRIPTION NO. NO. OPCODE
CYCLES WORDS INSTRUCTION REGISTER
1514131211109876543210
DINT Disable interrupt 1 1 0111 1 11 11 000UO0O0CO01
EINT Enable interrupt 1 1 g 11 1 11 1 1 1 000O0O0T1O0
LST Load status register 1 1 o1 1 1.1 0 1 1 | < D——
NOP No operation 1 1 01 1t 11 11 1.1 000O0O0O0OO
POP Pop stack to 2 1 o1 1 1.1 1 11 1 001 1 1 0 1
accumulator
PUSH Push stack from 2 1 o1 1 1111110011100
accumulator
ROVM  Reset overfllow mode 1 01t 1 11111 100010 1 0}
SOVM  Set overflow mode 1 1 o1t 1 1 1t 11100010 1 1
SST Store status register 1 1 01 1 1 1 1001 <« D >
I/0 AND DATA MEMORY OPERATIONS
MNEMONIC DESCRIPTION NO. NO. OPCODE
CYCLES| WORDS INSTRUCTION REGISTER
151413121110 9 8 7 6 5 4 3 2 1 ¢
DMOV  Copy contents of data 1 1 01 1 0100 1| <« D >
memory location into
next location
IN Input data from port 2 1 01 0 00 «PA> | €«<—— D — >
ouT Output data to port 2 1 01 001 €«<PA> | €——— D —
TBLR Table read from 3 1 01 1t 00 1 1 11 D -—>
program memory to
data RAM
TBLW  Table write from 3 I 01 1.1 1t 1 0 1 1 <« D >
data RAM to program
memory
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; PROGRAM STEP3.ASM
; link with ©program st.c
;  Last Update is 21/3/32 Time 9:45:40
TITLE DOSREAD - Réad disk records created by DOS
.model large
.stack 100h

LF EQU 10

CR EQU 13

NORM EQU O7H

REVS EQU 70H

SCRM EQU OBOOOH

SCRC EQU 0B80OOH

STG EQU <WELL COME TO TMS32010 DEBUGER>

include macproc.h

SCREEN SEGMENT AT  OBOOOH
SCREEN ENDS
MESSAGE SEGMENT  PARA
BUFFCILR DB 2000 DUP(OB1h), '3’
BUFFSEC DR 2000 DUP(OBOH),'$’
BUFFEMP DB 2000 DUP(OOOH),'$’?
MSGSHOW DB ' *¥¥%% START STATEMENT k%% L
STARTMG DR ' . ..WELL COME TO TMS32010 DEBUGGER... ’,'3?
RUNTMSG DB ' PLEASE HITS ANY KEY RUN TMS32010 *,'g”
WAITMSG DB ' ==z=== WAIT STAT ==z=== " adsk
BANKMSG DB i Y sk
MOVECMP DB ' ALLREADY MOVE DATA s
PASSMSG DB ' PLEASE HITS ENY KEY TO CONTINUE ','g?
CLRMEMS DB ' THE NEXT PROCESS IS TO CLEAR ALL MEMORY’,'
testb DB 00
MESSAGE ENDS
DATAS SEGMENT PARA PUBLIC 'DATA’
OPENMSG1 DB "¥%%x% OPEN FILEl ERROR kkxkkg’
OPENMSG2 DB "#%*%* OPEN FILEZ2 ERROR *kkkG'
OPENMSGS3 DB "*¥*%*% OPEN FILE3 ERROR G
READMSG DB *#%%% READ ERROR kxkkg’
DOWNLD1 DB "TMSROM1 TXT’
DOWNLD2 DB "TMSROM2 TXT'
DOWNLD3 DB "TMSROM3 TXT'
; Start far fcb data
FCBREC LABEL BYTE i FCB for disk file
FCRDRIV DB 00 ;Disk Drive DEFULT:
FCBNAME DB 8 DUP(?) ;tile Name
FCRBEXT DB 3 DUP(?) ;Extension
FCBBLKTER W 0000 sCurrent block s
FCBRCS?Z DW 0000 ;Logical Record Sizce
DD ? ; DOS File Sige
DW ? ; DOS date
DT ? ; DOS rescrved
FCBSQRC DB 00 iCurrent record #
DD ? iRelative record z
RECLEN EQU 500 ;Record length

SECTOR DB RECLEN DUP (' '),’'sg?

-88-



ENDCDE DR 00

DATAS ’ ENDS
CODES SEGMENT PARA PUBLIC 'CODE’
ASSUME CS:CODES,DS:DATAS,ES:NOTHING, SS: STACK
public _dosfile
_dogstile PROC far
PUsSh b
Push es
push ds
mov ax,DATAS
mov ds, ax
mov es,ax
curtype 14,14 .
CALL FAR PTR _CLRMEM ;Clear memory all
CALL FAR PTR _FMODULE1
CALL FAR PTR _FMODULEZ?
CALL FAR PTR _ FMODULE3
CALL FAR PTR _READYRUN
curtype 6,7
A90:
pop ds
pop es ;Yes - terminate
pPop bp
ret

_dosfile ENDP

jmmm e CALL SCRPASS PROC =----
PUBLIC ~_SCRPASS
_SCRPASS  PROC

push ds

push es

writes BUFFCLR,07H,0,0 7 PAINT BACKGROUND
writes STARTMG, 7FH, 20,8

writes PASSMSG,0f0H,23,22

mov ah, 00

int 16h

pop - es

pop ds

ret

_SCRPASS  ENDP
jmmmm e CALL FMODULEl PROC =—=-=--—ceeo

PUBLIC _FMODULE1L
_FMODULE]1 PROC
push ds
rush es
mov ax,DATAS
mov ds,ax
mov es,ax
CALL FAR PTR CLRBLOCK
mov ax,seg DOWNLDI1
mov ds,ax
lea si, DOWNLDI1
mov ax,seg FCBNAME

.-89_



AZ0LOOP:

mov es,ax

lea di, FCBNAME

cld

mov cx,11

rep movsh

CALL FAR PTR DOWNLOAD

cmp ENDCDE, 05 ; TEST FOR ERROR RFAD
JNZ $+5

JMP TERMINATE

mov ax,0a000h

mov es,ax

mov di,OFFFOh ; [ES:DI]1 => a000:0FFFQ
call tfar ptr transfter

; Transfer program & data to exXxp ram

. T T T T T T T T T T T T T e e e e e e e e e

TERMINATE:

FMODULE1]

.FMODULE?Z

i Second

SECLOOP:

CAL
cld
mov
mov
lea
mov
mov
lea
mov
rep
CAL
CMP
Jz

JMP
cld
mov
mov
mov

CAL
CMP
JZ
CMP
JZ
JMP

CMP ENDCDE, 03 yEnd - File ?
JNZ AZ20LO0OP ;No - continue
pon es
pop ds
rct

ENDP

CALL _FMODULEZ PROC ----ceeemeo
PURLIC FMODULEZ

PROC

push ds

push es

L FAR PTR CLRBLOCK
ax,seg DOWNLD2
ds,ax
si,DOWNLDZ
ax,seg FCBNAME
es,ax
di, FCBNAME
cx,11
movsb

L FAR PTR E100PEN ; Open File,set DTA
ENDCDE, 00 ' ; Valid Open ?
$+45 ;i Yes - continue
SECEND
ax,0a000h
es,ax
di,8000h ;i [ES:DI] => a000:8000

L FAR PTR F10READ jRead disk record
ENDCDE, 00 iNormal read ?
SEC2 i Yes - continuc
ENDCDE, 03 ;End - File,some data
$+56 s No - oxit
SECEND

..9@-



far ptr transfer

; Transfer program & data to expansion ram

CMP ENDCDE, 03 1End - File »
JNZ SECLOOP iNo - continue
SECEND:
pop es
pop ds
_FMODULEZ2 ENDP
jo e CALL _FMODULE3 PROC ~-=~———u--
PUBLIC _FMODULES3
__FMODULE3 PROC
push ds
push es
; THIRD
CALL FAR PTR CLRBLOCK
cld
mov ax,seg DOWNLD3
mov ds, ax
lea si, DOWNLD3
mov ax,seg FCBNAME
mov es,ax
lea di, FCBNAME
mov ooz N
rep movsh
CALL FAR PTR E10OPEN ;Open File,set DTA
CMP ENDCDE, 00 ;Valid Open ?
JZ $+5
JMP TRDEND ;Yes - continue
cld
mov ax,0a000h
mov es,ax
mov di,0000h ; [ES:DI] => a000:0000
TRDLOOP:
CALL FAR PTR F10OREAD yRead disk record
CMP ENDCDE, 00 ;Normal read ?
JZ TRDNEXT iYes - continue
CMP ENDCDE, 03 ;End - File,some data ?
JNZ TRDEND iNo - exit
TRDNEXT:
call far ptr transfer
; Transter program & data to expansion ram
CMP ENDCDE, 03 ;End - File ?
JNZ TRDLOOP iNo - continue
TRDEND:
pop es
pop ds
ret
FMODULES3 ENDP

; CALL DOWNLOAD PROC



DOWNLOAD

D20LOOP:

DGO :
D30:

DOWNLOAD

CLRBLOCK

CLRBLOCK

_READYRUN

_READYRUN

_OPERATE

PUBLIC
PROC
push
push
CALL
CMP

JZ

JMP
cld

CALL
CMP
JZ
CMP
Jz
mov

pop
pop
ret
ENDP

CALL CLEAR BLOCK

PUBLIC
PROC
push
push
push
cld
mov
mov
mov
lea
mov
rep
Pop
pop
pop
ret
ENDP

READY PROC

PUBLIC
PROC
push
push
writes
mov
int
pop
pop
ret
ENDP
CALL

PUBLIC
PROC

push

DOWNLOAD

ecs

ds

FAR PTR E100PEN
ENDCDE, 00

$+5

D90

FAR PTR F10READ
ENDCDE, 00

D30

ENDCDE, 03

D30 .
ENDCDE, 09

ds
es

CLRBLOCK

es
ds
dx

cx,500

ax,seg FCBREC
es, ax

di, FCBREC

ax, 00

stosw

dx

ds

es

_READYRUN

ds
dx

RUNTMSG, 8FH, 23,22

ah,0
16h
dx
ds

_OPERATE ~---—-~—=—--
_OPERATE

ds

;Opgn File,set DTA
;Valid Open ?
;Yes - continue

;Clear Direction Flage

;Read disk record
;Normal read 7

1 Yes - continue
;End - File,some data
iNo - oxit



mov dx, 3eeh
mov al,40h
out dx,al
mov al,42h
out dx,al

; CHECK 8088-SLAVE STATUS

mov ax,seg testb
mov es,ax
mov es:;testb,15
mov dx,3eeh
L100: in ax,dx
cmp al,74h
Jjnz $+5
Jjmp FOO .
call far ptr waitstat
Jmp L100

FOO: mov dx,3eeh
mov al, 00
out dx,al
pop es
POoPp ds

. OPERATE ENDP

T | MAIN PROGRAM OFF --—=-c—mo-
public waitstat

waitstat proc
push ds
push dx
assume c¢s:CODES
mov ax ,SEG testb
mov ds, ax
writes WAITMSG,8FH,25,16
inc testb
mov al,testb.
cmp al,19
Jz $+5
Jmp stopw
mov al,14
mov testb,al

dosprint BANKMSG, 25,16
; writes BANKMSG,07H,25,14
; writes BANKMSG,07H,25,15
; writes BANKMSG,07H,25,16
; writes BANKMSG,07H,25,17
; writes BANKMSG,07H,25,18
ST.OpPW: pop dx



pop ds
ret
waitstat endp

PUBLIC _CLRMEM

_CLRMEM PROC
push ds
push es
mov dx, 3eeh
Mmov al,80h
out dx,al i set bank 1
mov ax,0a000h
mov ds,ax
call far ptr trrnmem
mov dx,3ech
mov al,00h
out dx,al ; sct bank O
call tar ptr trnmem
writes MOVECMP,0FO0H, 25,10
pop es
pop ds
ret

_CLRMEM ENDP

trnmen proc
push ds
nov bx,0000h
mov ex,0ffffh

strbl0: mov al,00h

mov [bx],al
inc bx
loop strbl0
pop ds
ret

trnmem endp

e e e e e e e o e e = o= = = o — . = e e m e o T M e e e T e em e e S e g e e s e

- public E1O0OPEN
E100PEN PROC,

PUSH DS

MOV AX,SEG FCBREC

MOV DS, AX

LEA DX, FCEREC

MOV AH,OFH 1Request Open
INT 21H

CMP AL, 00 iFile found 7
JNZ E20 yNo - error

MOV FCBRCSZ ,RECLEN :SET RECORD LENGTH (EQU)
MOV AH, 1AH

LEA DX, SECTOR :SET ADDRESS DTA
INT 21H

POP DS



RET

E20:
MOV ENDCDE, 01 iError message
writes OPENMSG1,70H,25,12
POP DS
RET
F10GPEN ENDP
e e READ DISK SECTOR =  —---mmmmmmmmmmm e
PUBLIC F1OREAD
F10READ PROC A
MOV AH,14H . ssRequest Read
LEA DX, FCBREC
INT 21H »
CMP AL, 00 ;File found 7
JZ F90 ;Yes - exit
MOV ENDCDE, AL
CMP AL,01 ;End ~of- File /
JZ F90 ;Yes - éxit
CMP AL,03 ;End -of- File /
JZ F90 ;Yes - exit
writes READMSG,70H,25,14
F90: RET
F10READ ENDP
e e e TRANSFER to RAM ——-—-m e e e
PUBLIC transfer ; 8000h
transfer ' proc
mov dx, 3eeh ; Port 3ee on menory
mov al,00h ; Bank O(ROM)} on
out dx,al
lea si,SECTOR
mov cx ,FCBRCSZ jcounter
countmem: mov al,[si] '
mov es:[dil},al
inc si
inc di
loop countmem
ret
transfer endp
|m - DISK ERROR ROUTINE: =  ~-emeemmrme e e
PUBLIC X10ERR
X10ERR PROC
MOV AH,09 ;DX contains address of message
INT 21H
RET
X10ERR ENDP
CODES ENDS
end



/*********************************************************/

/* PROGRAME ST.EXE */
/¥ DATE 21/3/89 TIME : 21.30 P.M. */
JRFFKE KK KKK KKK KRR KKK KRR RKHRK KRR RRKKKK KRR KK KKKK KKK KKK/
sdefine MAX MENU 20 \

fdefine MAX_FRAME 20

#include <stdio.h>

fFinclude <dos.h>

#include "tmshead.h"

char far *vid_men;
extern void dosfilc();
extern void SCRPASS();
Xtern void operatel()
struct time {

’

unsigned char ti hour;
unsigned char ti_min;
unsigned char ti_scc;
unsigned char ti_hund;
float total;
}nowl,now?2;
runp( )

char ch;

clearscr(0xb0);

while(((ch=popup(0))!=-1)&&(ch!'=5)) {
switch(ch) {

case 0:
clrmem( ) ;
break;
case 1:
fmodulel( );
break; i
case 2:
fmodule2( ) ; 4
breal;
case 3
fmoduled(};
hreak;
case 4:
fillscreen(};
tmsrunproc();
break;
default:
brealk;
}
}
}
tmsrunproc( )
{

float timeuse;

ntime(&nowl.ti_hour,&nowl.ti“min,&nowl.ti_hund,&nowl.tinsec

y&nowl.total);
operate( );
ntime(&now2.tiﬁhour,&nowZ.tiwmin,&nowz.ti_hund,&nowz.ti_sec



s&now2 ., total )

timeuse=(now?2.total-nowl.total)/100.0;
setcecur(28,19);
printf{("TIME USE = %f",timeuse);
exitproc();

}

ramaddress( )

{

char vmode;

vmode=video_mode( };
if{(vmode!=2)&&(vmode!'=3)&&(vmode!=7) ){

printf("video must be in 80 column text mode");

exit(1l);
}
/¥ set proper address of ram */
if(vmode==7) vid_men = {(char far *) 0xb0000000;
else vid_men = (char far %) 0xb8000000;
}
fillscreen()
{
clearscr(0xb0);
write string(15,8
, "NOW TMS32010 ARE WORKING WHILE PC CHECK STATUS",0X8F);
windowx{2);
}

exitproc()
{
write string(l15,86,

" OK TMS32010 ARE COMPLETE WORKING YOUR JOB.. ",0X8F);
write_string(30,23,"HIT ANY KEY TO EXIT",0x&8f);
getch();
restorec_window{2);
clearser{(00);

}

ntime(h,m,r,s,b)

int. *h,*m,*s,*¥r;

float *b;

{
int wh,wm,ws,wr;
union REGS ° u;
u.h.ah=0x2c;
intdos(&u, &u);

*h=u.h.ch; wh=%h;
*m=u.h.cl; wm=%¥mn;
*s=u.h.dh; ws=¥g
¥r=u.h.dl; wr=¥r;
*b={float)wh*360000.0+({float)wm*6000.0+(float)ws*100.0+(float)wr;
}
main()
{
ramaddress();
initscreen();
SCRPASS( ) ; -
runp();
}



FEKRRRRKKRKF R R KRR KRR RKRKKR KRR KRR R KRR KK KRR F R R R R KRR I KRR R R R KKK

* PROGRAM GENERI1.ASM *

* DATE 21/3/89 TIME 23:35:40 P.M *

KKK KKK KKK KK KRR KRR R KK KKK KKK KK OK K Kk R KKK KKKk Kok kK KKK kKX K
IDT 'GENERL’

AORG >0
B START
WRTLOC EQU >800
KEREKRKKERKEKKEKEKRK KKK KR KKK KKK KRR KRR KR XXX
* DATA MEMORY LOCATION ,
KERKKEKKEKRKKRKEKKKKRKEKKERKR K KRR KKK KKK XK
ZERO EQU 0
DELTA EQU 1
ALPHA EQU 2
SINA EQU 3
TEMP EQU 4
MASK EQU 5
OFSET EQU 6
ONE EQU 7
LOOIN EQU 100
LOOUT EQU 104

KoK 3K K kK K KKK KR R K K KR kR ok kok K Rk Kk ok ok ok ok ok

* INITIAL VARIALBLE PROCEDURE
03K 3K OK K K K KK KOk K 3K KK K KK K KR R K KKK K K K Kk K

START LDPK 0
LACK 0 .
SACL ZERO * DATAO = 0
LACK 1
SACL ONE * ONE = 1
LACK M1

TBLR MASK
LACK SINE
SACL OFSET

ZAC
SACL ~ ALPHA
LACK D1
TBLR  DELTA
LACK  LPI
TBLR  LOOIN
LACK  LPO
TBLR  LOOUT
LDPK 0
LAR AR1,LOOUT
K
L0 LAR ARO,LOOIN
LT ONE
MPYK  WRTLOC
PAC
L1 CALL  SWAVE1
KERKKKRKEREKKKERR KKK KKK K KRR KRR KK KRR KKK
* PUSH SINE VALUE TO MEMORY *

KERKRKKRERRPRERKREKKKEKKEK KRR KRR KK KR RK KKKk

TBLW SINA
ADD ONE



LARP ARO

BANZ L1
LARP AR1
BANZ LO
*
ouTt GNE, 7
WAITS NOP
B WAITS
*
SWAVE1 PUSH
LAC ALPHA, 8
SACH TEMP
LAC TEMP

ADD OFSET
TBLR SINA

LAC ALPHA
ADD DELTA
AND MASK
SACL ALPHA
POP
RET

RRERF KRR KKK KRR KKK KRR KRR KRRk

*¥ LOCATION VARIALBLE
o kK ok K ok ok ok ok ok ok ok ok ok ok kR kR K ok Rk

M1 DATA >7FFF ’
D1 DATA >40 ¥ 0.25 1IN Q8 FORMAT
LPI DATA 511 * 512

LPO DATA 511

KREKKKKRKKRRKEK KRR KEK KKK KRR KK KRRk

* SINE TABLE LOOGUP
H 3 3K OK KKK KK Rk ok Rk Kk ok kR R Rk ok kokokok

SINE DATA >0
DATA >324
DATA >646
DATA >964
DATA >GTC
DATA >F8D
DATA >1294
DATA >1590
DATA - >187E
DATA >1B5D
DATA >1E2B
DATA >20E7
DATA >238E
DATA >2620
DATA >289A
DATA >2AFB
DATA >2D41
DATA >2F6C
DATA >3179
DATA >3368
DATA >3537
DATA >36E5
DATA >3871
DATA >39DB



DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

>3B21
>3C42
>3D3F
»3E15
>3ECH
>3F4F
>3FB1
>3FEC
>4000
>3FEC
>3FB1
>3F4F
>3EC5
>3E15
>3D3F
>3C42
>3B21
>39DB
>3871
>36E5
>3537
>3368
>3179
>2F6C
>2D41
>2AFB
>289A
>2620
>238E
>20E7
>1E2B
>1B5D
>187E
>1580
>1294
>F8D
>CTC
>964
>646
>324
>0
>FCDC
>F9BA
>F69C
>F384
>F073
>ED6C
>EATO
>ET782
>E4A3
>E1D5
>DF19
>DCT72
>DI9EQ
>D766
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DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

DATA
DATA
DATA
‘DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

END

>D505
>D2BF
>D094
>CE87
>CC98
>CAC9
>CY91B
>C78F
>C625
>C4DF
>C3BE
>C2C1
>C1lEB
>C13B
>COB1
>CO4F
>C014
>C000
>C014
>CO4F
>COB1
>C13B
>C1EB
>C2C1
>C3BE
>C4DF
>C625
>CT78F
>C91B
>CACY
>CC98
>CE87
>D094
>D2BF
>D505
>DT766
>DIYEO
>DCT2
>DF19
>E1D5
>E4A3
>ET782
>EATO
>EDGC
>FO73
>F384
>F69C
>FI9BA
>FCDC
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