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Digital Signal Processing TMS320C25
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Abtract

Digital Signal Processing involves the representation,
transmittion and manipulation of signal using numerical techni-
gues and digital processor. It has been an exiting and ‘growing
technology during the past few years. Its application have also
been expaned vigorously to encompass not only the tradition radar
signal processing but also today’s digital audio processing.

This thesis is about theory in Digital Signal Process-
ing and design"of DSP Card using TMS320C25 Digital Signal Proc-
essor. This Card will be used in motor control system. It will

control Velocity and Position of four AC Servo Motor.
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%11 “HOLD Eﬂaﬂuzfﬁu Low(0) f TMSéZOcZS ALNIIN Address

5 ;" <
ol e

bus,Data bus uar Control lines tﬁ& Higﬁ—impédance . nﬁjiﬁﬁmm1m

J [ d [ . v Ly . .
sn11w1u7Lﬁatﬁa§m1aunuTMs320c25 duvTan1lataalyd interrupts Zii

aé 2 THua

£5s
Wiy -
0 m 28 a 3 Trerreny Tiitie: PAOGRAM BUT tisrrisrsesiriiiiesy?
T | .
1
AR e 17/ 7, aRie// /]
FYRE ——]
. READY 16}
" < 2100161
= g X $T116)
FOTE ——e 2 APTCI8)

Hb;ﬂ;!—<— i Facin oo Vel ~
B ———y CLKR
K3 ——o—oi - V % 1Y)
[ v — 11e 416 5' A e el '] 1

f i CLKX
ey STACK 4 ¢ [—FSX
ADORESS B 11e
wu;:m! 5 %&2’22&'/ TR i 0/ a7 V1714
120 —— q Y OT M
{ e . sy
. e (4098 » 18 b Lala kL)
Al-a0 N\ Veesss V777 H LU OXAI16)
7 | Psiscon] g4 i A0
. '/ / R T 161
Tie ] 11z PROI18)
' 7777 A H . [
. (% —ert A1 GAEGIN
01800 3 e 1 HEE P (N
b T T L PROGRAM BUBIL It It Tei s T iri ey
( L{ .
T T T T T T I DATA U e s e e e e
. u% 1
"
3 116 11 ’
AROLI®Y { sweveno.te | TRU18)
3, o ARYVE) ‘
ARPL3)
g AR(18) 7438 MULTIPLER
j ARIN18; on% | jrrouin
L ARAI169 L 2 PRI
12 P7aasirery 1 92 "
ARG11017] 132
AR7(1¢)/] d1e
P £ SHIFTER{-6.0.1.4} p
(o] T '
MUX
| 3 [arauvne | _] 18
Y i o ) b d o
(LD £
4 y
MUx Mux
"o 1
OATA/PROG
::?"; : nnc::: = 18
8LOCK 80
DATA RAM
L0CK 81 e
1266 = 161
. "!.
e * ¢ o

BRERRRERARARERER AR N N TR RS8R RRRAE8RERRBEG888RRBRRBHEHIRN

PNy
zﬂﬂ 3.3 Functional Block Diagram
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: . . o ' <4, v :q L v
Block Diagram quﬂuﬁaennquqn?ﬂ?unqiauLma1LwanaQTmsmva
< R ¥ oo ’
TREURBANUNITIZUNIUUIZH L AW TU TMS320¢25
u ) - 2 -
dodaanTIunas TMS320c25 gna1101aaiauuﬁnqaaquuaa Program
. . v . Y I's ¢
bus uaz Data bus Program bus AIMUINUTITARAIRY waz TaitdaiuTuadann
TydTunTu L unTny #9u Data bus 1iudinidauntTaemafududiegiéun Central
Arithmetic Logic Unit(CALU)uaz Auxiliary Register-file filuData RAM
Program bus uaz Data bus ﬁﬁuﬁ1aﬁ1§a§aﬁﬁnnata RAMUUZ UL AzVUIaAIN
. e “ W .- ‘4 . - . £y
A71TUTUnTUANEUANNTBNETY 1ﬂaquamwaﬁataa1;wan1n11gmw1an11ﬂﬁu1m1m
{ a

A8Tulnuis 1 Cycle

TMS320¢25 ﬁﬂﬁﬂuaﬂuqin§q1unq1ﬁﬂequuunnuﬂu LE U nuENTANR
¢ a o ' - . -~ € o N
ﬂﬂaﬁgﬂﬂaﬂmﬂﬂiTﬂﬂ CALU aa AL ARNITAIUIUNIIAUAAIEAITU Auxiliary

u &) 1 . .

Register Arithmetic Unit C(ARAU) @la avuu AT IR LUTUIUIZANATA
val a 'S . [Y) - * < wa
TUAATIUFTIHITONVIAUGHIFRT, NINATTAUATANTLIANAEUN ﬁﬂuﬂ1ngnﬂaum1u

L1871 WaY 1 Cycleiniiiu

MEMORY ORGANIZATION

TMS320c25 i Data RAM uuBUsiufivnua 544x16-bit (words)3nn

. o 1 ﬂ (] S [ v 4 L] af
AITUIUANARNT 288 Words 1 uuudaﬂdﬂuﬁﬂﬁaﬁaLﬁuadquntwaaaﬂ 256 Words
o =

. uﬂl . < 1 . oW < W y
{81790 UG THNL uuuqaﬂ1ﬂNQﬂTﬂ1un1un1auudaﬂqﬂuﬂﬁﬁaganYWuanﬁﬁnuﬂqu

Maskable program ROM fu1a 4K anaas

1) Data Memory

' . & ,

544 words mav data RAM uu%ﬂqnuuqaantﬁu 3 uaan(BO,

v d

BiluarB2) m03Un 3.4
-4 - . .
Usan BO 256 words HAN1TOAAMUATHL TuMUIZAIHINTUTHATHNT B
] 0 L 74 - . . ) "
wu1andWNQﬂnagaiﬁima1§ﬂﬁﬁcnwwuamﬂuumazimﬂizﬁcﬂﬂwsﬁﬁeﬂu

1 [~3 [ 1 - [ .
FIUUKRBAN BluwwazB2 288wordsLuuwu1aﬂ1WMQﬂ§a§aLﬁuauuQﬂﬂqﬂqu

=14
e

' v o < v .
aNaTu1® S44words ABUIUTMS320c¢25 nanﬁisﬂun§aqﬁa§a1@nuﬂm 512Words
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FROM
PROGRAM
COUNTER?

OR
FROM
PREFETCH
COUNTER?

FROM
AUXlLlARYogEGISTERS
DATA PAGE POINTER

ANO

DIRECT MEMORY ADDRESS

BLOCK B2 '

| (32 x 16)
DATA RAM DATA/PROG
BLOCK B1 RAM (256 x 16)
{256 x 16) 8LOCK B0

he

T0
18 <8 4 PROGRAM
BUS

16

TOATA BUS [IBLE:

! TM§32020 snecific. .
TMS320C25 specitic,

4
3ﬂn-3.4 On-chip Data Memory

. v < [ . ) 4 -
(256 Words %1n on-chip RAM QﬂYﬁlﬂuMuQﬂﬂQﬁN?ﬂTﬂﬁuﬂiu)ﬁduﬂtﬁsa 32

Y} o < .
wordstligd 1 nsuni1sinuiaaniy (Immediate storage)

a

TMS320c25 ﬁﬁuﬂsnSﬁoaqndanQWuiwEagaiﬁﬁqnnﬂ 64Kwords w1n

2 %4 + . E 24 . 3 t ar N - 1 4 : ~
L1ﬁ1ﬁnudaQQﬂuQﬂnagauuiﬂﬁQﬂmﬁunuqnaeuuqsgn Map ARVTUAIUNUINGINTY

' . ng,
1 Kwordsiay Data memory space uaswuqaﬂdﬂuﬂnEagadﬂu11nna1atﬁunu

o Au - E %) [ [ 4
1TA8ATIUHIUTG 64 Kwords IUZNANANNINIUAIEAIINLIILAUN

2) Program Memory
< . . <
Tﬂ1un7uu1u,13uuu§ﬂm1aﬂudﬂﬂdﬂﬂqqﬂwauanﬂaﬂuLiaqaaﬂuﬁia
IR 3 <« +al . « A < <
Qn?ﬁmuaﬂaﬁutidLmunTaﬂYuuanﬂqzsa(walt state) wWIadaTUUIN READY 7
o o o v ] 4.
a1u15nmamanuTMss200251n§ﬁaquﬂn1ﬁwu1aﬂaﬁuQﬁnwauannnﬂﬂﬂuﬁﬂ

-11-



< . . Ug
TMS320c25&8 17 0aunulgautTisunsutlanynua 64 Kwords 168
[ . v ' . v v
RAM aalu(usan BO)aﬂuwsngnnﬂwumﬂwLﬁuﬁuaaﬂaﬂuaﬁiﬂsun1u1mimanﬁ11ﬁ
. y - I4 < < 4 o< y < ' [V IR
ardanrudanlTzdva nqstan%namqwnuaanBOuaﬁuwsngnsL3n1muaqqqn Memory
9
space Qnﬁwnua?wﬁ
Win TMS320¢25 Qﬂ?ﬁfduﬁu On-chip program ROM 31u1a 4Kwords
gﬁﬂﬁNWTHﬂﬂTﬂiuﬂﬁu?ﬁﬂTTﬁﬂﬁuaﬁﬂfﬂﬁuﬂiuﬁaﬁﬁﬂﬁﬂlBQYa On-chip ROM
Y
. v . < - [YEY) . ‘2 & o 'z ' .
nn?unﬂnqslan%avﬂiﬂ7unsu1mm1aﬂuwuL11Lmun TaaluanavnITNUIaaINUIN
d -
TﬂTunsunﬂauannvﬂuL11§Q(H1gh Speed External Program Memory) 1%
Y] ' . Mo Ve L ﬁQ 4 '
TﬁﬂuﬁﬂﬂﬁﬂuﬂWd?%%ﬂﬂﬂﬂﬂ?ﬂuﬁﬁaﬁaﬂﬂﬂuaﬂL UagIE (Wwan1TuaALddnuIgEAIY
- t ¥4
INVBUANTAUBD
A1T Map BaYEIUNUN 4Kwords WIA 219% L Uumia8a21891TYTeN TN
MMauandunIsuuiudu1TaLaantaTaguserannyl MP/~MC (Microprocessor/
<} [ ’ . . ’
Microcomputer) uu TMS320c25 wwnmnﬂﬂﬂﬂaﬂdﬁﬁnﬂuzlﬂu High auvuy
] . v o ﬂ . ' ﬂ
4Kwordsu1nLﬁuwuaﬁﬂdﬂuﬂ1uan3ﬂnﬁuan1uzL U Low @A1UNUY 4Kwordsugniidu

On-chip ROM

3)Memory Maps
«f 1 . [ +«
TMSSZOCZSNRBQLﬂiﬁﬁtUﬁﬂaﬁﬂuﬁﬂﬂdﬂuﬂﬂTﬂiuﬂiu,Mu?ﬂﬂ?ﬁu?ﬁﬁﬂaa
0' - 4
WRxI/O0 uannuﬂﬁuamemﬂzﬂn 3,5
~ S ~ ~ ddd v []
Aoy PS, DS, 7IS, "STRB 3IzWaanwilaunIgaIvLant aIInule
. ' . lxu
A2NIINTEUEN TUTe$219 Internal addressing cycle & Iaiiva Uz
' - . <4 o v W v ' . <
TausanW (High) Lﬂﬂﬂﬂﬂﬂ%ﬂﬁiﬁﬂuﬂ@?ﬂﬂﬁTﬂﬁﬁuaﬂLﬂiﬁﬁudﬂﬂdﬁuﬂﬁ Ldu Lia
[ B ”ﬂl .
uaan BO anuum?nl UNUgAINITTUTUN T
. .40 < dxd uz§ .
ﬂudaQQWqunaguuﬁﬂuaanBo,BluazBZutuansdununq U 544Kwords
v @ )
-RAM TU5ungu/a16u54 uaan BO(256Kwords) a§1upage 4ilae5 9av Data
4'4 uﬁ <) < 4 .
memory maplianvuatviilu data RAM waznuaatadd FFOON< FFFFLuadINUe
Tﬁtﬁu Program memory
3 ' ..'9. ' .
uaan BlTLﬁ%%%?ﬂﬂ?ﬂu?ﬁnﬂﬁalﬁua)ﬂg?upage BURE T

Jygs



(-4 . . ' 4 ' g
yaan Bzagﬁumﬁuwuenuﬁnn11 32 wordsiwlidnavpage

PROGRAM PROGRAM'* DATA
01~0000) |.
01>0000) | \\1eRRUPTS 01> 06000 INTERAUPTS q ON-CHIP o
AND RESERVED AND RESERVED EMORY-MAP!
EXTERNAL) ION-CHIP ROM) REGISTERS
3U>001F) 311>001F) :::gg::)‘
321>0020} 32(>0020) ON-CHIP  peseaveo PAGE 0
ROM
4016(> OFAF) 96(>005F) ‘\
4018{>0FBO0) 961> 0060) on-CHIP 1) !
RESERVED et
4096(> OFFF) tzt:>xm
128>
dossrzro0al , RESERVED | PAGES 13
BIN>01FR | -
AL $12(>0200) § Yo
EXTERNAL EXTERN, '?.N cm:o 190 e o
7671> 02FF) o¢
768{>0300) oN-CHIP ¢\
2" | PAGES 8-7
sLocx B ¥
10231>03FF)
10241>0400)
EXTERNAL PAGES 8-611
65.638(> FFFF) 85.635(> FFFF) 65.536(> FFFF)
IF MPIMC = 1 IF MPIMC = 0

IMICROCOMPUTER MODE
ON TM$320C26 ONLY]

IMICROPROCESSOR MODE)

o4
zﬂﬂS.S(l) Memory Map After CNFD Instruction

- P ﬁ !
Note Luanninaatupage 0 11Uundy memory-mapped registeruas
. T 4 ) . ]
mﬂu%uﬁﬂgﬂﬁﬂﬁuﬂﬁnﬁﬂ1u Watpage 1-3139 data memory map umﬁuwuﬁngn
v U - .y ®z Ny ™y, o ¢ v < P S
9t In18Tua 8L duiu %qmﬁuwuﬁmqnaﬂvaﬁaYuQnﬂﬁﬂunﬂiLnu Ranagnﬂﬂﬂu
ﬁ . 4 !
T uundeflnedsuagnawu
On-chip RAM 3zan Map 1311UTU 64K Word Data memory w18
dzl-.t L. (Y] 1] 0 ol
Program memory nYﬁnuagnunqanwumanumsnaqmuQﬂﬂqwqu @189 CNFD/
. T & . o e ay
CNFP Qn1§1unﬂ1nﬁwuauaan BO Yﬁtﬁunata/Program memory RINAIAUATINY
BLKP(Block move from program memory to data memory)aﬁﬂgnﬂgYun11
¢ a ¢ 4 < 4 o . v - o
mwuuTwamTﬂzun1uauNa1Luﬂu1ﬁnuaanB0Luanugnnﬁnumﬂwtﬂu Data RAM ayuu
o a . . < < o
Aa1d9 CNFP(Configure block as progranm memory)anﬂgn1ﬁtwatﬂaauuaaﬂ
v{] , - G oo ¢ u‘ B
BOMnidWw Program RAM UseraﬁﬂaeﬂqLan301QQﬂnuu1aﬂ11uﬂﬂiﬂ1un1unﬁnuan
L < * ar L 4 - 1] 3
Taa UAINNAINITAMMUBAKINAD IBENANITUAA L TIVUILAI1UIVTUTUNTHA AT
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PROGRAM PROGRAM DATA

0000)
01>00000}  \rgpaupts | 0{>0000}1  \yrepaupTS o> ON-CHIP
AND RESERVED AND RESERVED MEMORY-MAPPED
{EXTERNAL) - {ON-CHIP ROM} AEGISTERS
31(>001F) 311> 001F1 _ :::ggg::
32(>0020% JZ()OOIO.) o"_g;w AESEAVED PAGE 0
[ A
4018{>O0FAF}Y 98()03:;:
40161 >0F 80} 96{>0! ON-CHIP
L RESERVED ) ook B2 -
40961 > OFFF) 127(>007F}
oo0 : 128> 0080}
onei>t b RESERVED PAGES 1-3
. 511{>01FF)
[ EXTEANAL £12(>0200)
e DOEBNOT | \\es o
767(>02FF)
- 300!
' U | oncwe PAGES 87
BLOCK 81
66.279(> FEFF) 85.279(>FEFF1 |, :gﬁ:m:m:
856.280{>FF001 ON-CHIP 65,2801 >FFO0) , '?.g.cc:“:o >0400| Exfm. PAGES 8-611
80 t
85,6351 > FFFF aLock 65,536(>FFFF) €85,635(>FFFF)
IF MPIRT = 1 IF MPIMC « O
{MICROPROCESSOR MODEY {MICROCOMPUTER MODE.

ON TMS320C2S ONLY!

4 - .
zﬂﬂ 3.5 (2) Memory Map After a CNFP Instruction

ﬁmmﬂmnqugunﬂaﬂuEQﬂe%ﬁuanﬁw

«

dd;} 3 v < ﬂ P 4 r'e

a11TrEntdun1sn1muatnuaan Botiduw Data RAMiua<9Inn1TIiddlan
P v < ] . ) .

AaTULUAANAN CNFD/CNFPQnﬁﬁLwa MapuaanBoOTvd H1LI371UINABUNAITAINRUA

v -] <J ¢ -1 ' e é [-3 'S )
AUASTSTNIRAZHNE LI INUIRLINAAY 1 1WUndl gL ARDINTL aNTAIANIIA Pro-

2

4 - v & g
gram RAM A18Tu TMS320c¢25 YLIITMNUIY 2 kWﬂﬂTﬁlﬂaﬂqﬂWTLﬂﬂ%ﬂ?ﬂﬂqﬁqﬂ
-~ ' . Y N -~ » < o 4
ROM wiavulgald{Iatanan aﬁuuﬂqqudﬁﬂmTﬂﬂLﬂquﬂqﬂWTLﬂﬂ%ﬂQWTUTHﬂﬁu
. ’ o . o [ 3 iad o ' '
uﬂﬂﬂnmﬁunuﬂu?Ldm FFOO azuuﬂﬁﬁﬁ CNFP maqagﬂmﬁuﬂuﬁ FEFDTUnu18a21u
. » 3 o Jdw . a . ' [ v '
?qﬂﬁﬂuﬂﬂﬂqﬂWTLaﬂQQQQﬂﬂﬂﬂqluuﬂaﬂqﬂﬁﬂﬂqu“uﬁuiﬂquﬂaaﬂ BO a1 CNFPB%
. ' YRR B ' i-‘].'dd ad <
AUy FEFD uasﬂﬁﬁﬂnagmﬁunuﬁFEFF S uﬂﬂﬁﬂnuﬂiﬁuaﬁa 2Word L3T7andav
. o L4 . ' Lo < [V < - ¢ " v <l
naoﬂﬁﬁqﬁzgnLwnﬁﬁﬁnmﬂuﬂuquiﬂ.unaaﬂ BO nﬂnﬂTLangﬂdmuﬁﬁﬁnMﬁuwuﬁngﬁ
’ - [ . lo-ud. <4 w & a4 o
NINFFoOOUazuaan BO anﬁﬂuQTMuﬂdmaﬁuﬂWTQualwaﬂixnuqﬁﬂ11Langﬂﬂﬂﬂau

. o4 . . L ¥ '
rﬁﬂnﬁQﬂuﬁuﬁanLnuqzquﬁunﬂvnﬁnum (Configeration) aT41ud
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] 3 ] 4 t ) 3 [}
TU1unsnsauuu§ﬂTM8320025a§1um1uwuonuaanaﬂ JKwords 1s4nuas

. ) ] . ) ~ P ﬁ £ 4 ~
ﬂawuaﬂTﬂiunﬁuLuagnLaanTaanwinﬂanﬁ MP/7MC dda Uzt uﬂusxuaMP/ MC

° - [ 4 : [} ' . ) N
Lﬂuuﬁa AILHURINATINN 4KwordsﬁBQhudaﬂdﬂuwaﬂiunsuazLﬁunaﬁaaunﬁﬂuan

AY Memory-Mapped Register
v <t ¢ o o [YR X d ' . v
ﬁﬂﬁ&ﬁﬂﬁi?ﬁlﬂﬂT 6 ma?ogn map?%aguutuaﬂﬁadﬂuﬂﬂﬂﬁﬁu31ﬁaﬁa
- . v - of - e
WdadavaiTisTagMenory-mapped reglsteraﬂagﬂuaﬂLﬁﬁmﬁadﬁkﬂaanunnﬂws
uaﬂtﬁddﬁundqnaondﬁaﬂﬁﬂuﬁqiaga?ﬂﬁ an13un1778@189 BLKD(Block move

from data memory to data memory) 1ﬁﬁﬁu11nﬂ5ﬁaﬂﬂn Memory-mapped

register15
Register ADDRESS
Name LOCATION DEFINITICN )
DRR(15-0) 0 Serial port data recieve register
DXR(15-0) 1 Serial port data transmit register
TIM(15-0) 2 Timer register
PRD(15-0) 3 I Period register
IMR(5-0) 4 Interrupt mask register
GREG(7-0) S Global memory allocation register

5) Auxiliary Registers
RS e & i - < ot 4 . I '
TMS320c25 HIAFIAaTIWANNBANTRRITIARLABTIAUIU 8 m1u113a§
(ARO-ART)
. - <t af o [ (v o~ E V] ] .
aaﬂ%aaﬂ1iﬁatmasaﬂwgn1ﬁdﬂnsunﬂiawquamLmsﬂnaqmuaﬂﬂdﬂuwﬁ
v & au 4 < w y . v - . aada '
Nn19daY ujaﬁﬁLwanﬁstnunagaﬂaﬂiﬁq N1TAILAALATRIBNABNTBRANITANIADT
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z Y < ' . 4 . I's
“Iamwﬁauuua JUTVRHUNITLNUANLEAL ﬂ‘iﬂﬂi]\i‘nu')ﬂﬂ’1’\31’4'\58333?}8\313 LuasuTua

. ; o~ -~ - - 1Y <4 ' v ¥ ' ..
1949A179 avTua1lacavueluy 8 ata 5aﬁtmaixﬂa1ugn§1maﬂﬂ Auxiliary

[44

' e

. PO . < 1 . < o
register pointer (ARP) niduianauia 3bit AR1Gwwa 0fiv 7 Tl iaudn
§ < . & EN <f o 's
72y ARO IuAY ART ANaFVaandaanITIALAaTUAT ARP 81300 THAANIAN

[ . s . ’ r's e . :
nuﬁaﬂawuaﬂSauawsaaﬂnnﬁsnﬂwumnﬂiaLﬂasusumeam10Qﬂﬂnwﬁq
¥

AUXILIARY REGISTER FILE DATA
MEMORY
MAP

ARO LOCATION
>0000

AUXILIARY A WTER
REGISTER >Q3FF

POINTER AR2 >0400

(N 8T0) EXTERNAL

are (BTTTT] ——» Ars G F F 3 A1 —» >FFA[ ST TEL.

—_—— e o e

A4 SFFFE

ARSI> 2 6 B 1]
ARBI[>_ 0 0 O [N
MmN 8 4 3 D]

TTMS320C25 specific.

K . . g
31171 3.6 Indirect Register Addressing Examples

- af ajm [ 4 (Y .
aaniaatIsadiaasiwa (ARO-ART uu TMS320c25) anaany Auxi-
liary Register Arithmetic Unit (ARAU) uﬁm\a‘lo‘{ﬁ\szﬂ
< ) BT L. : ' Y oo
3113UN3.6 AROWID 8LSBSDANIAXLABTAINI(IR) AN L IINUAUWN
1MUNDAY  ARAU dduﬁuqnﬁnﬁuuﬁqu1Qﬂn Current Auxiliary Register

A < < oo . dad v o §
(“N'\ﬂn\)ﬂﬂﬂaaﬂqfiﬁﬁlﬂa‘f‘nﬂ'\a_\ii‘]’ﬂ )
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' ne

AUXILIARY REGIBTER 7 (ART) (1817

|+ AUXILIARY REGISTER 6 (ARS) (16)F

L—»{ AUXILIARY REGISTER 5 (ARS) (16}

|~ AUXILIARY REGISTER 4 (AR4) (16) - ARy AUXI;.IARY
AUXIL
| AUXILIARY REGISTER 3 (AR3) 118 3 - REGISTER | ,3 | REGISTER
— AUXILIARY REGISTER 2 (AR2) (18} 3 Le8 POINTER ™ BUFFER
. b-+{AUXILIARY REGISTER 1 (AR {16)- OF RT (ARP) (3) (ARB) (3)
l—»{ AUXILIARY REGISTER 0 (ARO) (18) '
A8 MUX +
¥ i :
NGB g . ouT N A
e AUXILIARY REGISTER ARITHMETIC UNIT s -
(ARAL) (18) 1

L AUXILIARY REGISTER FILE BUS (AFB)

T TM8320C25 specific.

AR (ARP)

AR (ARP)

AR (ARP)
AR (ARP)
AR (ARP)

AR{ARP)

)
3ﬂﬂ 3.7 Auxil

iary Register File

< 4 d
ARCARP)Wu 803 Laﬁ‘nagﬂﬁﬂ'lucurrent AR ?QQﬂ?TﬂﬂARP

v

LY ) y
ARAU URAa uWenfuaneg  &an

+ARO -> AR(ARP)

-ARO -> ARC(ARP)
+1 -> AR(ARP)
-1 -> ARC(ARP)
' -> AR(ARP)
+IR(7-0)->AR(ARP)

Index the current AR by adding

a 16-bit integer contained in ARO.
Index the current AR by substra-
cting a 16-bit integer contained
in ARO.

Increment the current AR by one.
Decremenr the current AR by one.
AR(CARP) is unchanged.

Add 8-bit immediate value to the
current. AR.
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ARCARP)-IR(T-0)->AR(ARP) Substract 8-bit immediate value
from the current AR.
AR(ARP)+rcARO -> AR(ARP) Bit-reversed indexing, add ARO
with reverse-carry(rc) propagation
AR(ARP)Y-rcARO -> AR(ARP) Bit-reversed indéxing, substract
ﬁ ARO with reverse-carry(rc) propa-

gation.

[ - 'S 0 - -
Wi71 ARAU Hil1zTaguluniganainuasiasduuuauiuiunirsugiianng
< -~ - ] . < Lo ) -~ ' - af o oy '
AUNINAIVTAT L NI BUNULIEANAA TRATWL ABWUI ENES LWI 12 3180NTRDNTTARLADT
a - ' . v . v o ¢ ﬁ
#17adad 13 IUMUI2A2 1031 HaATATAIATY ARAUOD YN TInwadwT L dulanauIale
a <, 1« <4 « o v w ¢ ’j PN P
Intudia3aewnang unwsl CALU fi1Tiwafwdliulazoule 32 UnLuunAauwa-
¢ o ey = s ™
LNuA  (2’s conmplement) nﬁﬁqnﬁ131§1unﬁsusﬂuﬁﬁuagnunﬁ1Lﬂ?ﬂunﬁﬂu
PYPYPN

< ‘4’ - . / v -
naeaan%aaﬁssaﬁtmasngn?Tmﬂ ARP AU ARO @1®< BANZ #gaulnaaniannii-

- 'S v [
Qﬁtmasgn?ﬁﬁﬂulﬂu Loop counter 1aRIE

6) Memory Addressing Mode
TMS320c25 RIUITABINHAALATRUAIVUIEA21MINTUTUNTH LRSWUIS
ﬂaﬂuﬁ1§a§a1ﬁ§qqmudazﬁﬁmLﬁwﬁu 64 Kwords nﬂnaﬂaﬁuiﬁﬁaﬁauuﬁﬂﬂn map
: xdi s L v J .
ag?u 64Kwords ﬂﬂﬁkuﬂn“uﬁﬂﬂﬁﬁu?ﬁﬁaﬂadﬁu On-chip ROM T4 TMS320c25
. ¥ S ) - <4 f . a
gnmapag?usuannaqwuvaaqquaﬁTﬂsuniuLnaag?unﬁinﬁeﬂuTwuﬂ1uTﬂsﬂauw1—
's
LADT
- Data address bus(DAS) 51quamLm1dnaqnﬁ1anqquﬁwﬁa§aﬁdﬂ?i
a ! 5
avaalydu
1.Direct Address Bus(DRB) T9in171¥TUNAN1ITAISUAALATRULY
1aaag9(direct addressing mode) 17U .ADD> 10
2.Auxiliary register File Bus(AFB)?ﬂﬁﬂﬂi?%TMNﬂﬂﬁTﬁﬂqua@
v . . y » £ . é w
\asdTasdan (Indirect addressing mode) i#u ADD Tailasuiuaanansian,
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' s 4 EY)
LATHRI8A1T89TUSUATH LA MLABTTUNNTE IR aTFRULBInnediate addressing

mode
INSTRUCTION
ODIRECT ADDRESSING [ OPCODE [ dme | D'{P
9 .
7 15, OPERAND )
INSTRUCTION
INDIRECT ADDRESSING | OPCODE .
GV ety MY
INSTRUCTION _
IMMEDIATE OPERAND | OPCODE JOPERAND) Pc INSTRUCTION
PCa1 e QPERAND
o

b ¢ 4 . :
zﬁn 3.7 uRaNuHUAIWANTAISHARLATR TG LUaTuTUalUY Direct,Indirectuas

Immediate addressing mode

14 Direct addressing mode, Data memory page pointer(DP)

AP a ]ju PP Y] Y] - y ) '
NI 9 1N L UURIATTTUNKUITANUINUITUITIUIN 512 WU (page) TULARET

Py ' . E
WUNN 128 words uamLmﬁanaqwunaﬂuwuaﬂﬁaﬁa(data memory address->dma)

EN

€ LSBs 374U 7 ﬁnnaqd1301un11§tawﬁ31uiqt1%ﬂﬁﬁaonﬁ71unﬁwﬁuquaa-
t@a7dul DRB (Direct Address Bus) aﬂﬁ¥ﬁﬂ§unﬁ1man11ﬁ1 3-bit DP L\
7-bit 129 DMA uﬂsduﬁutﬁunuﬁﬂ 16 iin

Tu Indirect addressing mode, Yﬁaau#aé?u Current. AR ﬁgﬂ

o Lo 3 . ’ . .
@TTEUTAA ARP TunN192 719420l @81 I180 0 I8INTANRTASNIY Auxiliary reg-

ua
U

. . 4 a e 4 4 '
ister file bus (AFB) nmznaaniaa111?ﬁxma1ng LRANUUBALATRTBINUE

[
‘4 f o o
n

. W [ 73 . £ Y ' - s

A7IUIATBUR uasnaganﬂaqgnTanawaTaa CALU ian ag?uaan%aaﬂw1Qﬂtmas
b A . 4 wu 4 - oy

aﬁagﬂTanﬂﬁawﬂu ARAU Qgﬂn 3.5 fMTua18819189 Indirect auxiliary
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register addressing
P . LY I ) o d . y o
tu#a2 Immediate operand Qn?ﬂuuaxﬂsznauag?utaimﬂwﬁqnaquu
-~ < -4 X . . o ' ad <
LasvtananidunTusay 16-bit Immediate operand uuqzﬂsznanagiuxasmﬂ

ArunRsaaliaa

CENTRAL ARITHMETIC LOGIC UNIT(CALU)

CALU UTsnauaig

- 16-bit scaling shifter

- 16x16-bit parallel multiplier

- 32-bit Arithmetic Logic Unit (ALU)
- 32-bit accumulator(ACC)

A < ¢ " .
- shifters nianunaas accumulatoruaz multiplier

BCALING ! TR(16) MUX
é¥ya_smnm +—ol. MULTIPLIER fe—<8
¢
FL(0-16) U —paeay

32
32 8X
oro A} 3‘2[37
|

-
%::‘: 4732
@ ~ "
. 2 )
& ACCH{18) | ACCL(18 0
& - )
3 A 19
5 { 32' 1
SFL{0-118 SFLI0-7 0
18 8 18 {18

T TMS320€25 specific.
Shifters on the TMS32020 of O, 1, or 4.

- d e < ) ;
JUN 3.8 udavuaantaazuninnavdiulTnausas CALU
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. < I'e Y] < . w0
3937051 SFL uaz SFR WUADNTUN LN T NI BTIRIUANY
£
. v ﬁ . . RV B o
Qun19n1 i duda (implementation) TANANRNNINAIAY ALU 3%

~2 <~ &

HPURDUAIU

[Y) rs ' [ VIR
1) ﬁagagnLwnﬁqwnuﬁuuwumﬁmﬁna

aﬂagnduwﬂusccaling shifter wag ALU

cle

2)

v < v a 4
3) 18 agﬂkﬂaﬂuﬂqﬂéuEWQQElalWQT

22

- - ﬁ‘ v : - '3 - - ~'
auqnmquuqnaQALU az1mu1wﬁnuaﬂﬂ1§LatmaitauaﬁduanWQMueaﬂﬂ
4 b od - o o 4 .
Qntnaauawauﬂﬁﬁn PR (Product Register)naviaawanalaainial’nn Scaling

. < ' . W
shifter ﬂQﬂT“aﬂuﬁﬂﬁﬂﬂu18ﬂQﬁaﬂﬁnBHR

SYSTEM CONTROL

1) Program Counter and Stack
. ' s - I's I's
TMS320025§Tﬂ1un1utnﬂuLmai(PC)nuﬁﬂ 1sunuavdiTan17duan 8
. ' - @ I's é Ps P v .
dAnnudg M Tun T AR TYTUATH LAMUIAET TUTUATHLIAULARTTETUN1TaINUaa
' . . ay [ '
Lﬂ1ﬁnaQMuQﬂﬂ1ﬁaﬁﬁﬂﬂaTuuazﬂﬂﬂuﬂﬂTuﬂﬁaﬂﬂﬂiLﬂﬂﬂﬁumﬂ?52ﬂ1§78ﬂ110ﬂ11
- ’ s ¢
autnasswﬂuazxgnnﬂﬁiu3§u
I'e dv ' . ot 3 '
Tﬁ1un1utnﬂulma1aﬂquaaLﬂsﬁwuanQWNQﬂTﬂiuniunﬁﬁagnuﬁﬂuaz
. Y ay 4 ' .
uaniydiaawu Program Address Bus(PAB) ﬂﬂﬁqnzgnLwnﬁqwnnudaﬂqﬂaq1
- < . . . ) .
Tu1uﬂ1uuazgn1naﬂ1ﬂn Instruction register(IR) LuaIRQniwamTﬂsunsu
é I's o -~ I's a . o ¢
LAl AaIWT ANz L TdnTlTias (fetch cycle) navaiiveaaldTuTunsniany
¢ v . < v o . " ﬁ'
LAaTR121duaR L ATA12Y  On-chip RAM u&an BO laida BO ﬁnnﬂwum1wt u
' . -~ 4 é o . N
TUIBATINITTUTUATH NI TUTRNTR LA A8 TdA1SuBa L AT uBY on-chip ROM
rY) s 's - .
L TMS320¢25 1aTUTUATHIATULIABTAINKAA LATHTBINUIZAIININTUTLATURAN
ItaTastiuaaiaTdiid (A, _-A,) wazaiaiidniauan (D, -D)
' . W Y] s A K . y
nudanqwaﬂﬁnagagnaﬂauaat@1ﬁTﬂaTﬂ1un1uLﬂwutmasszquaﬂwﬁe
S . _» < <4 » - ) - v . . W ’ o 4
BLKD ionquuﬂntﬂaauaqanaannagaqqﬂdaumuqnaqmuqaﬂqwuaqnaganuaqdquau
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. PROGRAM BUS:

TO PROGRAM _,
ADDRESS BUS

y18

18

1 TMS320C25 specitic.
$ Four-level stack provided on the TMS32020.

‘ <}
3ﬂﬂ 3.9 Program Counter, Stac and Relate Hardware
' r's Vs ¢ 4 . EVEN
n11uuaa§1§LaLaasaﬂnQnTuam1u§Tu1un7uLﬂﬂutmaﬁtwanqnwiuaumnﬂ$-QCOm~
, » & < { o ' v oo X ) [YR
puted GOTO' ?ndﬁLiaﬁqqunﬂimmﬁnaﬂqgnnﬂYMLnMﬁu LuBTTAdN BACC(Br-
anch to address in accumulator) wia @1f<e CALA (Call subroutine
- 4 Q:| Ut r's » '
indirect) TuaITisuidngldiaatne TUsunTuLIAULGRT(PC) ngnTwammaanﬁ
. ¢ ) . o 4 -~ ¢
PC+1 n?aadauaana1anaqn11u7ﬂuﬁ 1un1mntﬁuﬂﬁﬁqLnﬂ1nunﬂ1u11uﬁ, Calls
- b ¢
UREAUINDTITUN
o ; v S oA . G A . .
TMS320c25 HanuuedegauINANITLanTRINAINILALA (single ins-
. 4 e ﬁ. o - . Y
truction) nagnmﬂﬂt I N+l a7y, Taan N wurgaania’iinniTIvae
. . ' ¢ e . [V RV . Ry v
Repeat Counter(RPTC) Bvlﬁutanulﬂasnuﬁa 8 un nwanumzn11n1ﬁwugn?ﬁ
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. o 3 o ¢ . o 4 o , N
mﬁqamaﬂ%mmazmnaq RPTC Qnama\nuniznq RPTC Lﬁugua ANBUS L TUR
U

{ o . . ' .
LﬁuﬂﬁzTaﬁununﬁﬁomw0quﬁnnﬂa . d1 NORM (Normalize Contents of Accu-
mulator), MACD (Multiply and Accumulate with data move) uaz SUBC

: < e . . o~ - - . .
{Condit ion substract) vualgnualtnuudantyiaa (Multicycle instru-
. o . ¥ . V. o v Ha & o 4
ctions) 13w MACD anvmznﬂinﬁﬂﬂaﬂuﬁsnnﬁﬁuﬂ150LwaﬁuuﬂWiLaniﬂamﬂuﬂﬁ—
- <
LAalaan
fuan (Stack) dauia 16 bit uazﬁ 8 Jrau PC stack d1u19a
[ . v > <& e : 's 4
WBALTIAlaTaan1921A1FY POP Uy PUSH tuatlTnaina1navTiiunTniauians

Ly

b 4 4 ' ' - d J £ %4 H
an Push.aﬁuu1sauuuqmnaqaumnﬂ1nag1uﬂumn?uumas1zﬂuLuanauwuﬂuqsnnmu

. o 3 U ‘; a o« 3 .
Push aa%ﬂanuawmnuazq:nn?ﬁﬂﬁnaqaumnnszmuqﬂﬁﬂﬂMﬁaYﬂ mquuﬂsnﬁﬂﬁiaga

v v
LAal Jannananinan1s push 8AAN21 8 AT9NAUATNT Pop 1 ATy Tunienduiiy

-~ g‘lu ¢ ¥V A A e < v: 3
navIinn1g Pop 1aa 7 ﬂiqmmnuqznﬂﬁwtﬂanﬂﬂmdLannaumnssmumﬁ§m Faduan

Qn1sﬁunz§dﬁt6avﬁuwua @1%y PSHD war POPD 1#1un15 Push @17avnula

. 2 x N ] [YPW ' . W . o) -1

‘a1 minfayaasuuduan wia Pop A13IRNFUANTATUMUIAAIINIITYA ANHILHAIY
v v . . .« W o < < B éw ‘4 <

aaa1naumngﬂa1101uuu1aQQﬁuQﬁnagadﬂwsuﬂﬂ1snunaaﬁngnu/autna1swnntnu

8 Trau

2) Pipeline Operation
. 4 .( . " < o v ar ) : -4
arTntuitand 1 Feilatdunaen1sUdliae unavidA1auanTe i Na 1wl
y [ é . y 's
ssu1ﬂenﬁsxan?6?mﬂﬂﬁc 1ﬂﬁ1aunﬁ1 Prefetch-Decode-Execute Lﬂuﬂﬂﬁ—
' y & o 'Y <3 I's e -~
1aun User uaq?ut%u%qqxﬁu an:1u1unﬂonsﬁniﬂﬂiauﬁaqgnumﬂaannqqnnu
. o 4 g un - 1 e .
Ly ﬂﬁﬁﬁﬂﬁiﬂiﬁuﬁ‘7uﬂﬁ1uaum01usﬂ118u, 113 Prefetch,Decode Wae
. . 3 ¢ . e o v o -
Execute A¢liuddTeivgantniianisidndataatdedauiula aaiuTeEnIets-
\ - . o - ' .o v Ve 4
Laateq, 3zl 2 nia 3 aadedunTanaandta wAAzAIRIITAANA LA 9TULND
. r's = 4 r'4 ) -~
nﬁqwudu§1m vduma’atnnaTiydlansusesaugay TMS320¢25
' P V' s . UQ . I3
ﬂdiuumngﬁqnaqszmu%ﬂﬂ1au1un1?nanwan1znumaﬂdﬁuL$11un11
< £ . o e < . 't R < IEve
Lan%ﬁqmawﬁqLﬁaaumtﬂaauawmunaqnﬂ1anﬁ/315ﬂ AIRNTINUA L ANTAING 2
. . - 4 ¢ e " 1o o 1 .. o ' o i < o 4 a
qwu1u1ﬁ;nanLnﬁﬂuTaaiuﬂﬁuquﬁﬂwﬁqLnaquu Qntanﬂﬂamaﬂn RAM, ROM®7a
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ﬁﬁaaﬂqﬂuﬁﬁﬁagaﬂﬂauan
<4 v a ¢ &< v ‘o '3 s
qqnzﬂn 3.9 UHAITWLHUTITAUITNAUNUTAVTUTUNTLLAULABTIBY
4 Ve 4 o « < a ' I's I's l::
TMS320c25 LwanwsYﬂﬂYauaﬁuszmuﬁquﬂ1z§nﬁnﬁw§qn1ﬂ F1TOUITLURIUY
laéun Prefetch Counter (PFC),16-bit MicroCall Stack(MCS) regis-
ter,Instruction RegistOer(IR) uar Queue Instruction Register(QIR)
sl 3 \ ] d v 4..
14 PFC uuamtmsﬁnaoﬂﬁﬁema1Uﬂqun Prefetch agnmznﬂﬂﬁqgn

1 ]
-

' P [y < .
desvonTvanidng IR, anituidia IR HeavddndeFeinde

prefetch a7
b ¥, 4 . 2w o
% 9unTiina1d prefetch LANLANTITU QIR 31AUUAN

= r's )
L ANTRIATU N uag

. v

Q'g [ 3 4\[. . o - .
PFC qsgntwunuuaznavwﬂnxaniﬂqaﬂﬁﬁeﬂunmzuu (Current instruction)

o &

¢ . o < ) 4 . P
ﬂug1mu51 A1d97u QIR nngnTwamtﬁﬂé IR (wau UL andaaaa‘ty
é é % ) ) < -4 s 1
2uTUTUATH L AL RATHLBA LATHTRNANAIRalUNAzanL anTAI0ed Uas

u

' . o e e e < P ' 'S o .
qz1u9n131ﬂ3m101unwﬁonﬁsLWnﬁ LNAIRATNG I L NN B UAUWAHL RRTANIDIAUR -

' - 7% 4N | TS I's - & 4 0 .
unuaﬂagnu?uTﬁiunvn WﬂTU1un1utnﬂulna1Qanquﬁunmznumazﬂqﬁqgn
& e & 4 a - b & a4 Ve w v o r's e
L angaa6 LuatnﬂnﬁsautﬂasﬁwnwiaL1an1ﬁﬁu3nu ﬂﬁnﬂg%uTﬂiunsuLnﬂuLma1
K 4 o g77av1l 4 \ e
ngﬂﬁhYﬂnauanwanqsxnnﬂﬂLa113Lwaﬂﬁ111nknauxHﬁéTﬂiunquﬁaéwqgnﬁaa
L. ¢ .
n19 Prefetch, Decode W’ Execute ﬁaﬂﬂﬂiiﬂﬂYautﬁuﬁﬁsz

o 4 o

z $ as L] - 3 y A 1]
WUUINANITEANIALAANITLANTAIGTAUNUTA  TENIINTTLARTIA  AIFIDNRISAN

L4

De

3 @rdedruTouaanwwIauiula udazﬁwﬁawsaé?udtmw (Stage) TIR19NU 6
) : < ¢ ¢ .. o < . o < ¢
JUN3. 10 Fouda el nunen T 1Udtat 3 sEFuRMTUNATL anTaqaA NN uL 3Ta
a2 - Bl . . . .
LAgINAETTIA L AR LA (Single word, Single cycle instructions)ann

ROM siTaunulaa21u3 A auanTaaluldni12e5a (Wait state)

CLKOUTY . | l l l
. N

L

pretetch * - e _Nat ve N+2 R
decode . N-1 e N e N1 R
exscule N-2 > N-1 ‘. N R

< .
zﬂﬂ'S.lo Three Level ‘Pipeline Operation
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« ¢ - v 4 a & am &
nws1ﬂﬂ1auqxqﬂaaaenﬁaa ZszQUtuaLﬂmnWSLan%ﬂawaﬁnﬁuaaﬂaﬁu
. T ¥ S S '4 w
ATUTLNTUAN SN T338TTRE1F9T% internal RAM A7 TaLuntuazataalu

- «f -r ar 4
MHiLa’LaaInNu mozﬂﬂ 12

CLKOUTY m

: N " N+t . N+2 y—
prefetch 4 e N :
' : N . Net . N+2 e
decods < e e :
: N-1 = N < Net e
exacute — e Lo - s

o4
zﬂn 3.11 Two Level Pipeline Operation

3) Reset

=4 ~ - fo ¢ .
J14dn (“RSY Lﬁunﬂiautna17wnnﬁﬂuaﬂuuu non-maskable T3
’ Y 4 . v ' < v & ~ o
ﬁﬁﬂﬂ?ﬂﬂﬂ?ﬁ?%L?&ﬁ?ﬂﬂ rwan1tu TMS320c25 aﬁﬂuﬁnﬂazn user Eitﬁnﬂqun
vV e 4 d o e ~
azgn?ﬁnaqunn11Lw71taaﬁ—aw nﬂsﬁauﬁmmﬂm low Iwnusn RS qsnﬁuua?ﬁ
- & o 4 v oW Y (1(] 4 =
TMS320c25 antannﬁixan%nqm RasN1ITUHa1ITUTUNTU LA ULABTL uguﬂ RSUUA
" i, s P ) ar & VU
PATARLADTURALUNADTUEAIIIRE AL LWILIDT-DW A uznavTusidsdidadtly
. o o asan - u - S o & v
HWUUAY dﬁﬁﬁunﬂsﬂaﬁmnﬁxnaeszunﬂgnmaq HAIITINIWILIDT-BURNYYIUTLTNADN
.vﬂ v v o« 4 . L v a - o é
gnnWQML ulowauﬁquaanqm 3 clock cycle Lwanwﬂwtnmnw11Lﬁngﬂnimaawq
WuuaY
du;, - &, - v N
LUATATURYYINTLTIN(TRS) ITLNANAAIU
1.CNF(configuration control) bit?u status register
- ﬂ,d > . u‘ﬁ:» .
ST1 us#nuziLidu O Luaqajnu1unqnuﬂgnnqnuﬂ?nL UNUEAINUITBUR (data

memory)
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re re [ V] -
2.7dgunsdtauLaay (PC) Qﬂﬁﬁ?mnﬁu o, wasuaatasdud
, ﬁ 4 < ~ ﬁ
(A, o—A/ ) 11U O Newua BsNDd RS 1Uu low
Ve ' D RN 3
3.mﬁm1uﬁ(D15~Do)ag?uﬁnﬁqzia—anwumuﬁ(hlgh impedance
state)
4.ﬁmmﬁmﬂauqumﬁdaﬂaﬁuiﬂuazl/Oﬁqwum(”PS,“DS,”IS,R/“W,
~ ~ C ad ﬁ . 4 ﬁ
STRBURE“BR) anq?nt 1 high agen RS tUW low
S b €3 a Y & _w .
5wautna11wnnquuﬂgnﬂaaztuaTﬂﬂnﬁ1Lﬁn?ﬂINTM(1nterrupt
b £ o ¢ < v
mode) tis 1, 2uinasiwnuwaniadiasd (IFR) Qn?rﬁn1utﬁu 0
6.Undn1ue (Status bits)
0 ->0V uae 1 ->XF
1 ->SXM,0 -»PM,1 -> HM,0 ->FO0,1 ->C,uazl ->FSM
. 4‘ 1y c‘
(status bits ninadluun1stdaguulas)
[
7.Global memory allocation register (GREG) anﬂ§ﬂ1
4 . ¥
twanimemory local nivua
~f af 4 't o &
8. TWNLATULART(RPTCIANLARYT
9.11 DX (data transmit) agludniastd-Buiuaud 13y
- N . [
/R9unuserial portgnaﬂtan,uas TXM (transmit mode) bit Qn?tﬁn1nLﬁu
low J9iiduntsniivua’ FSX framing pulse Lﬁuﬁuynnﬁsde/%uaﬂanL?u
ia8 framing pulsesuavannnirsiandnyimw RS aan
h o _w 0
10.TIM register war PRD register Qﬂlﬁﬂ?ﬂtﬁ%ﬂﬁQﬁ%a
(FFFF) 1aaTIM register i3uin17aaasndsann ~RS viu high 1nasiu
11. /s “IACK (interrupt acknowledge) Qﬂﬁ%ﬂﬁﬁuﬂu
Fnwaz L asqfunaskable interrupt)
12.ﬁnﬁusnaqu1u1ﬁgnﬁﬁmum
13.1in ARB, ARP,DP, IMR,OVM uaz TC aziﬁgn initiallinanyq
- :_., v [y é s -~ oy, N B
IMAIUFINITA initial 1aTaaTlydawniiTias user WNAIYITANUAANITILANURD
. < a ¢ o v . v < [ . <
AITLENTAIA L TUAURIIAFIUNUNN O BBINUIEAIMINTUTUATY - 1UD
¢ . 4 v, : )
daym “RS Lﬁu high Tusuznagiuivue hold a0 RS 1iu low gk iiek
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4) Status Registers
Status registers 2 Juaa STO, ST1 Fauz1aen TN THNG
' [ ' . W ]
M9qStatus register dﬂnﬁ1ngnLnu?uwudsﬂaﬂuﬂﬁnagauaanTwaQQﬂﬂuuaa
o Yvow O oo 1] . d., v
ﬂdﬁuwn§a§a1ﬂ aanuuIeNn1TaaNINda us a8y nachine Qntﬁﬂuas?dTm:%m
o - do & -~ ,'8 - ’ v,
ﬁﬂw1uauxna11wnuasiu3ﬂu Status bits nﬂuuaqﬂtnauaauazaﬁuY@Tﬂunﬂs
1¥@189 LST/LST1 waz SST/SST1 @ANAGU(TAaNTBant U MTu INTM Fetls
FurTainaaTagdaie LSTHA)
4 <& e & ) P
DP,ARP W’z ARB gnuamaquautuusqatmasﬂuanaanQﬁnﬂuﬂuTﬂs-

4 < < ) - 4 ’ H ] . ' a
tﬁﬁLﬁaiuaan1aazun1unaq3ﬂn 2 umLuaaQ1n?aaLmaiswaﬂuiuﬁﬂﬂﬁqﬁﬁwiu
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status register

FIELD FUNCTION

o <
ARB Auxiliary Register Pointer Buffer.LuaYinmﬁNARPgnTwaw
f ' a ﬁ < (Y} ' - / )
ﬂﬁARPLﬂﬂnzgﬂnau 11N ARB #aL2UTEWI19ATRY LST Lda ARB

O 4 ) v X a & I
Qﬂ TwamTaﬂWW§QLST1ﬂ1LaﬂanuuqsgnnaﬂﬂYUaﬂARPﬂaa

JR. . . « a < YR i

ARP Auxiliary Register Pointer.dzuna 3uniwatliiaan AR N3z
<4 ' '
gn?ﬁ?unw1uamtm1ﬁ1aa5nu 1482 ARP Qniwaﬂ,ﬂﬂ ARP LAQN
- ﬁ 4 , . o4 P TV
naygutUnARB ﬂﬁARPBﬁQQSQnLﬂaﬂuuﬂaﬂTﬂﬂﬂﬁﬁﬁﬂaﬂQaﬂﬂUMu?ﬂ
. o < [ U 1Y

A21UINIUENUNTITIEZNANTa U 2ALATHTagaAN WREIN
@139 LARP, MAR,uas LST ARP qunTmamﬁdadﬁLaﬂaﬁuﬁu_ARB

4 . o & oa (v
LuanﬁﬁeLSTlgntaniﬂqamda
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Processor Initialization

ApUAREI LSRN TD A ARDATAMUR TS LisiiBaNUUY A
SWREFNTIAIALL L YR T LS 1ﬂnﬁ'ﬁnmﬂﬂ%:\:ﬁqTﬂtﬁ'i')“lUus‘h (3nazduilL R
THY 1t LASIRANNNSS tin

WSS (DT i A Tan R Low  tFimn ~RS
19T Lge Lip S ihiaynnfmauaitnn 3 an fhae lunatd TMS320025 uHR
PNmREATTUSASH el iasSasgn LWRHAT tifuguef AN TB Y
a'nu'»r’mmm‘sms‘mi?at'i?'mmmﬁ\:qaxf HABUDNANAIEATINNT USRS Status
bit

wiamni 1ARnS Linuda 1A TItRESl L TR TUY LTS 1D 1o F
TUS LT TBF 13V 1RBIRNY TR STl | BuRiieannnn TS
indn

~ Memory-mapped rigisters

- Interrupt structure

— Mode control (OVM, SXM, FO, TXM, PM; plua HM and FSM
orr TMS320C25

- Memory control (CNF)

- Auxiliary registers and the auxiliary register
pointer (ARP) -

- Data memory page pointer (DP)

Example of Processor Initialization (TMS8320C25)

TUTL 'PROCESSOR INITIALIZARTION'

IDT 'EXAMPLE'

DEF RESET, INTO, INT1, INT2
DEF TINT,RINT,XINT, USER
REF TIME,RCV,XMT, PROC
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PROCESSOR INITIALIZATICN FOR TEE TMS320C25

AORG >0000
RESER 3  INIT ; RS— BEGINS PROCESSING HERE.
INTO B ISRO : INTO- BEGINS PROCESSING HFRE.
INT1 B ISRl ; INT1- BEGINS PROCESSING HERE.
INT?2 B  ISR2 ; INT2- BEGINS PROCESSING HERE.
AORG >0018
¢ INT B TIMER ; TIMER INTERRUPT PROCESSING.
RINT B  RCV ; SERIAL PORT RECEIVE PROCESSING.
XINT B XMT ; SERIAL PORT TRANSMIT PROCESSING.
USER B PROC ; TRAP VECTOR PROCESSING BEGINS.
INIT  ROVM ; DISABJ,E OVERFLOW MODE
LDPK 0 ; POINT DP REGISTER TO DATA PAGE 0.

j LARP 7 ; POINT TO AUXILIARY REGISTER 7.
LACK >3F ; LOAD ACCUMALATOR WITH >3F.

SACL 4 ; ENABLE ALL INTERRUPTS VIA IMR.

INTERNAL DATA MEMORY INITIALIZATION.

ZAC ; ZERO THE ACCUMULATOR.

LARK AR7,>60 ; POINT TO BLOCK B2.

RPTK 31

SACL *+ ; STORE ZERO IN ALL 32 LOCATIONS.
LRLK AR7,>200  ; PIONT TO BLOCK BO.

RPTK 255

SACL *+ : ZERO ALL OF PAGER 4 AND 5.

SRLK AR7,>300

POINT TO BLOCK Bl

RPTK- 255
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SACL *= ; ZEROG- ALL OF PAGES 6 AMD. 7

THE PRCCESSOR ID INITIALIZED.

1SR FCTISUASINAT LiuaeS 19ndn PRD Register WOV
tin  Timer interrupt Txmm‘suﬁ};mﬁwﬁuﬂﬂ W HuAn T ARBY AT
B T T T (RN POT A St et

AMEMU TMS320C25 M Timer Sudm 16:bit ussdf$miunnthu
ma*f%:mi‘lum‘mi‘ﬁiﬁmﬂuﬁ%’uﬁw 9 Timer #1iiiu Down counter FMA%
cTock Anifmnm CLKOUTL mie TMS320025 s tilo narasiiwusm
wmfin (PRD+1)  MiARuAN  CLKOUTL FEWTIANIAR  Timer
interrupt (TINT) ‘ldua 1 2-65536 M1AR 7N TMS320C25 TavnrsTis
HASUATIN Period register (PRD)

Memory mapped register 2 AQN1EIUNTURLANITIDN Timer
Timer  register (TIM) %ﬂmquﬁthumﬁmﬁt’:’ay‘aaﬁwﬂqﬁ" 2 Aoy
Timer ﬁﬁu‘!uﬁaqfﬁmzﬁ'}v;ﬂ 7 W1ARYD CLKOUTL #Nlu TIM awgnmARitng 1
PRD register awiifin i3miulun1iusos Timer oy o TIM ananaudian 1y
%uﬁﬁxnﬁw Timer interrupt “WITIARABUANIN PRD register A2V
Tmangin  rIM ’éq‘luﬁnvmzi‘: AWVNIN AR Timer interrupt wn % PRD+1
17148

“isunsini i lﬂuugiﬁ’ﬂ'lunqﬂhsqnﬁ‘lﬁ Timer HUMA LSTTURAAN
X At PRP register AswhiIy 1ﬁﬂi’ﬁuny\mmﬁmﬁnfnuﬁmuﬂuﬂ'm’iwﬁw an

CLKOUT1 / (PRD+1) = 2*Frequency of signal

AMNINRT 15T CLOCKIN 20 MHz m'msu{‘fu CLKOUT1 = 5 MHz

PRD = X

Frequency of signal = 5 MHz/2*(X+1)

W Timer interrupt service routine fNywM XF  wea
TMS320C2780n  Toggle ﬁh,mpmﬁm XF ?Ign‘lﬁ' 1ﬂu€{n,mpm5wgmm\1 BZO finy
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NTIENILL I

TMS320C2x Signal Description

SIGNAL PIN 110/2t DESCRIPTION
(PGA/PLCC)
. SUPPLY/OSCILLATOR SIGNALS-
CLKOUT1 C11/58 (0] Master clock output signal (CLKIN frequency/4). In this
. documant {and on the TMS320C25), CLKQUT? rises at the
beginning of quarter-phase 3 (Q3) and falls at the begin-
ning of quarter-phase 1 (Q1). See Appendix C for device
phase definitions.
CLKOUT2 D10/57 0 A second clock output signal. In this document (and on the
TMS320C25), CLKOUT2 rises at the beginning of quar-
ter-phase 2 (Q2) and falls at beginning of quarter-phase 4
(Q4). See Appendix C for device phase definitions.
Vee A10/61 l Four 5-V supply pins, tied together externally. On the
B10/62 TMS32020, pin A6 is also a supply pin.
H2/23.
L6/35 s

Vgs. B1/10 i Three ground pins, tied together externatly.
K11/44 .
L2/27

X1 G10/51 (o} OQutput pin from the internal oscillator for the crystal. If a
crystal is not used, this pin should be left unconnected.

X2/CLKIN F11/52 i Input pin to the internal oscitllater from the crystal. If 3
crystal is not used, a clock rnay be input to the device on this
pin.

SERIAL PORT SIGNALS

CLKR B9/64 | 4 Receive clock input. External tlock signal for clocking data
from the DR (data receive) pin into the RSR (serial port re-
ceive shift register). Must be present during serial port

A ransfers.

CLKX AS/63 | Transmit clock input. External clock signal for clocking data
from the XSR (serial port transmit shift register) to the DX
(data transmit) pin. Must be present during serial port
transfers,

OR J1/24 1 Serial data receive input. Serial data is received in tha RSR
(serial port receive shift register) via the DR pin.

DX E11/54 (e} ¥4 Serial data transmit output. Serial data transmitted from the
XSR (serial port transmit shift register) via the DX pin.
Placed in high-impedance state when not transmitting.

FSR J2/2% | Frame synchronization pulse for receive input. The falling
edge of the FSR pulse initiates the data-receive process,
beginning the clocking of the RSR.

FSX F10/53 110 Frame synchronization pulse for transmit input/output. The

failing adge of the FSX pulse initiates the data-transmit
process, beginning the clocking of the XSR. Following re-
set. the default operating condition of FSX is as an input.
This pin may be selected by software to be an output when
the TXM bit in the status register is set to 1.

t Input/Output/High-impedance state
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TMS320C2x Signal Description

T

1

SIGNAL

PIN
(PGA/PLCC)

1/0/21

DESCRIPTION

MULTIPROCESSING SIGNALS

G11/50

o

Bus request signal. Asserted when the TMS320C2x requires
access 10 an external global data memory space. READY is
L asserted 10 the device when the bus is available and the
global data memory is available tor the bus transaction.

A7/67

Hold input. When asserted, the TMS320C2x places the data,
address, and control lines in the high-impedancae state..

£10/55

Hold acknowledge signal. Indicaies that the TMS320C2x
has gona into the hold mode and that an external processor
may access the local external memory of the TMS320C2x.

F2/19

Synchronization input. Allows clock synchronization of two
or more TMS320C2x's. SYNC is an active-low signal and
must be asserted on the rising edge of CLKIN.

INTERRUPT AND MISCELLANEOQUS SIGNALS

87/68

Branch control input. Polled by BIOZ instruction. If low, the
TMS320C2x executes a branch. This signal must be active
during the BIOZ instruction fetch.

B811/60

Interrupt acknowledge signal. Qutput is only valid while

CLKOUT1 is low. Indicates receipt of an interrupt and ihat

the program is branching to the interrupt-vectar location
_indicated by A15-A0.

INT2
INT1
iNTO

H1/22
G2/
G1/20

External user interrupt inputs. Prioritized and maskable
by the interrupt mask register and the interrupt mode bit.

Mp/MC

ABN

Microprocessor/microcomputer mode select pin for the
TMS320C25 only. When asserted low (microcomputer
mode), the pin causes the internal ROM to be mapped into
the lower 4K words of the program memory map. In the
microprocessor mode, the lower 4K words of program me-
mory are external. On the. TMS32020, MP/MC must be
connected to V.

C10/58

Microstate complete signal. Asserted low and valid. only
during CLXOUT1 low when the TMS320C2x has just com-
pleted a memory operation, such as an instruction fetch or
a data memory read/write. can be used to generate a
one wait-state READY signal for slow memory.

AB/65

Reset input. Causes the TMS320C2x to terminate execution
and lorces the program counter 10 zero. When brought to a
high level. exscution begins at location zero of program
memory. RS affects various registers and status bits.

XF

D11/56

External flag output ({latched software-programmable sig-
nal). Used for signalling other processars in multiprocessor

configurations or as a general-purpose output pin.

t Input/Output/High-impedance state
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TMS320C2x Signal Description

SIGNAL PIN 110/27 DESCRIPTION
(PGA/PLCCY)
ADDRESS/DATA BUSES

A15 MS8B 110743 Q/Z Parallel address bus A15 (MSB) through AO (LSB).

Al4 K9/42 Multiplexed to address external dala/program memory of

A13 L9/41 I/0. Placed in high-impedance state in the hold mode.

A12 K8/40

A1 L8/39

A1C K7/38

AS 17/37

A8 K6/36

A7 K5/34

A6 * L5/32

A5 K4/32

A4 L4/31

A3 K3/30

A2 L3/2S

Al K2/28

AO LS8 K1/26

D15 MSB B86/2 110/Z Parallel data bus D15 (MS8) through DO (LSB).

D14 AS5/3 Multiplexed to transfer data between the TMS320C2x and

D13 B5/4 external data/program memory or 1/O devices. Placed in_

D12 A4/5 high-impedance state when not outputting or when RS or

D11 n4/6 HOLD is asserted.

D10 A3/7

DS B83/8 z

D8 AZ/9

D7 B2/11

D6 C1/12

DS Cc2/13

D4 Dt/14

D3 D215

2 €1/16

D1 £2/17

DO LsB F1/18
INTERFACE CONTROL SIGNALS

DS K10/45 0/Z Data, program. and 1/0 space select signals. Always high

P3 J10/47 unless low level asserted for communicating (o a

[ J11/46 particular external space. Placed in high-impedance
state in the hold mode.

READY B8/66 | Data ready input. Indicates that an external device is pre-
pared for the bus transaction to be completed. ! the devica
is not ready (READY = G), the TMS320C2x waits one cycle
and checks READY again. READY also indicates a bus grant
10 3n external device alter a BA (bus request) signal.

|/W H11/48 0/zZ Read/write signal. indicates transfer direction when com-
municating to an external device. Normally in read mods
(high), unless low level asserted for performing a write op-
eration. Placed in high-impedance state in the hold mods.

STR8 H10/49 0/2 Strobe signal. Always high unless asserted low to indicate

an external bus cycle. Placed in high-impedance state in the
hold mode.

1 Input/Qutput/High-impedance state
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TMS320C2x Internal Hardware

UNIT SYMBOL FUNCTION
Accumulator ACC (31-0) | A 32-bit accumulator splitin two halves: ACCH (accu-
ACCH(31-16)| mulator high) and ACCL {accumulator low). Used for
ACCL(15-0) | storage of ALU output.

Arithmetic Logic Unit ALU A 32-bit two’s-compliement arithmetic logic unit having
two 32-bit input ports and one 32-bit output port feeding
the accumulator.

Auxiliary Register ARAU A 16-bit unsigned arithmetic unit used to petform oper-

Arithmetic Unit ations on auxiliary register data.

Auxiliary Register File ARO-AR7 A register file containing five/eight 16-bit auxiliary

(15-0) registers (ARO-AR7), used fcr addressing data memory,
temporary storage, or integer arithmetic processing
through the ARAU.

Auxiliary Register File AFB(15-0) " A 16-bit bus that carries data from the AR pointed to by

Bus tha ARP.

Auxiliary Register Pointer | ARP(2-0) A 3-bit register used to select one of five/eight auxiliary
ragisters.

Auxiliary Register Pointer | ARB(2-0) A 3-bit register used to bulfer the ARP. Each time the

Bulfer ARP is loaded. the old value is written to the ARB, except
during an LST (load status register) instruction. When the
ARB is loaded with an LST1, the same value is also copied
into ARP.

Central Arithmetic Logic CALU The grouping ot the ALU, thultiplier, accumulator, and

“Unit scaling shilter.

Data Bus D{15-0) A 16-bit bus used ‘0 route data.

Data Memory Address DAB(15-0) | A 16-bit bus thal carries the data memory address.

Bus 5

Data Memory Pige DOP(8-0) A 9-bit register pointing to the address of the current

Pointer page. Data pages are 128 words each. rosulting in 512
pages of addressable data memory space (soma locations
are reserved).

Direct Data Memory DRB(15-0) A 16-bit bus that carries the ‘direct’ address for the data

Address Bus memoty. which is the concatenation of the DP iegister
with the seven LSBs of the instruction.

Global Memory GREG(7-0) | An 8-bit memory-mapped register for allocating the size

Allocation Register ol the global memory space.

Instruction Registes IR{15-0) A 16-bit register used to store the currently executing in-
struction.

Interrupt Flag Register IFR(5-0) A 6-bit flag register used to latch the active-low external
user intenupts INT(2-0) and the internal interrupts
XINT/RINT (serial port transmit/receive) and TINT (timer)
interrupts. Tha IFR is not accessible through software.

Interrupt Mask Register IMR(5-0) A 6-bit memory-mapped register used to mask intecrupts.

tTMS320C25 only.

N
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uNIT SYMB0L FUNCTION

Microcall Stack! MCS (15-0) | A single-word stack that temporarily stores the contents
of the PFC while the PFC is being used 1o address data
memory with the block move (BLKD/BLKP), multiply-ac-
cumulate (MAC/MACD), and table read/write
(TBLR/TBLW) instructions. '

Multiplier MULT A 16 x 16-bit parallel multiplier.

Period Register PRO (15-0) | A 16-bit memory-mapped register used to reload the timer.

Prefetch Counterf PFC (15-0) | A 16-bit counter used to prefetch program instructions.
The PFC contains tha address of the instruction currently
being prefetched. It is updated when a new prefetch is
initiated. The PFC is also used to address data memory
when using the block move (BLKD/BLKP), muitiply-ac-
cumulate (MAC/MACD), and table read/wriie
(TBLR/TBLW) instructions.

Product Register PR(31-0) A 32-bit product register used to hold the multiplier pro-
duct. The PR on the TMS320C25 can also be accessed as
the most or least significant words using the SPH/SPL
(store P register high/low) instructions. '

Program Bus P(15-0) A 16-bit bus used to route instructions (and data for tha
MAC and MACD instructions).

Program Counter PC (15-0) A 1€-bit program counter used 10 address program mem-
ory. The PC always contains the address of the next in-

\ struction to be executed. The PC contents are updated
following each instruction decode operation. .On the
TMS32020, the operations of the TMS320C25 prefetch
counter are performed by the program counter. :

Program Memory Address PAB(15-0) | A 16-bit bus that carries the program memory address.

Bus -

Queue instruction QIA(15-0) | A 16-bit register used to store prefetched instructions.

Register? . :

Random Access Memory RAM (80) A RAM block with 256 x 16 locations configured either

(data or program) as data or program memory.

Random Access Memory RAM (B1} A data RAM block, organized as 256 x 16 locations.

(data only)

Random Access Memory RAM (82) A data RAM block. organized as 32 x 16 locations.

(data only) ' .

Repeat Counter RPTC (7-0) | An 8-bit counter to control the repeated execution of a
single instruction,

Serial Port Data DRR(15-0) { A 16-bit memory-mapped serial port data receive

Receive Register register. Only the eight LSBs are used in the byte mode.

Serial Port Data GXR(15-0) | A 16-bit memory-mapped serial port data transmit

Transmit Registor register. Only the eight LS8s are used in the byte modae.

Serial Port Receive RSR(15-0) | A 16-bit register used to shift in serial port data from the

Shift Registert

RX pin. RSR contents are sent to the DRR after a serial
ransfer is completed. RSR is not directly accessible
through sofiware.

TTMS320C25 only.
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TMS320C2x Internal Hardware

UNIT SYMBOL FUNCTION
Serial Port Transmit XSR(15-0) A 16-bit register used to shilt out serial port data onto
Shift Register! the DX pin. XSR contents are loaded from DXR at the be-

ginning of a serial port transmit operation. XSR is not di-
rectly accessible through software.

Shifters - Shifters are located at the ALU input, the accumulator
output, and the product register output. An in-place shifter
is also located within the accumulator.

Stack Stack(15-0) | A 4/8 x 16 hardware stack used to store the PC during
interrupts or cails. The ACCL and data memory values may
. 3lso be pushed onto and popped from the stack.

Status Registers STO.ST1 Two 16-bit status registers that contain status and
(15-0) control bits.
Temporary Register TR(15-0) A 16-bit register that holds either an operand for the mul-
tiplier or a shift code for the scaling shifter.
Timer . TIM (15-0) A 16-bit memory-mapped timer (counter) for timing con-
trol.

1TMS320C25 only.
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Instruction Set

AUXILIARY REGISTERS AND DATA PAGE POINTER INSTRUCTIONS

Mnemonic and Description Words 16-Bit Opcode
MSB LSB .
ADRK?  Add to auxiliary register short immediate 1 0111 1110 KKKK KKKK
CMPR?  Compare auxiliary register with auxiliary 1 1100 1110 0101 QOKK
. register ARQ
LAR Load auxiliary register 0011 ORRR | DDD DDDD

LARK Load auxiliary register short.immediate
LARP Load auxiliary register pointer

LOP Load data memory page pointer

LDPK Load data memory page pointer immediate
LRLKT  Load auxiliary register long immediate
MAR Modify auxiliary register

SAR Store auxiliary register 0111 ORRR | DOD D0DD
SBRK? Subtract from auxiliary register shoit immediate 0111 1111 KKKK KKKK

1100 ORRR KKKK KKKK
0101 0101 1000 1RRR
0101 0010 | ODODO DOOD
1100 100K KKKK KKKK
1101 ORRR 0000 0000
0101 0101 1 DDO DDOD,

- d b ) =D b b b b

T REGISTER, P REGISTER, AND MULTIPLY INSTRUCTIONS

Mnemonic and Description Words 16-Bit Opcode
- mSs8 LS8

APAC Add P register 10 accumulator 1 1100 1110 0001 0101
LPHT Load high P register 1 0101 0011 | DDO DDDOD
LT Load T register 1 0011 1100 | DOD DODD
LTA Load T register and accumulate previous product 1 0011 1101 1 DDD DODDD
LTD Load T register, accumulate previous product, 1 0011 1111 1 DDD DODO

and move data
LTpt Load T register and store P register in 1 0011 1110 10DD DDDD

accumulator N
LTSt Load T register and subtract previous 1 {0101 1011 | DOD DODD

product
MAC?  Muitiply and accumulate 2 0101 1101 { DOD DDDD
MACD?T Multiply and accumulate with data move 2 0101 1100 | DDD DDOO
MPY Multiply {with T register, store product in 1 0011 1000 | ODD DDDD

P register)
MPYA?  Multiply and accumulate previous product 1 0011 1010 | DDD DDDD
MPYK  Multiply immediate 1 101K KKKK KKKK KKKK
MPYS?  Multiply and subtract previous product 1 0011 1011 |1 DDD DDDO
MPYU?  Multiply unsigned b 1100 1111 | DOD DDDD
PAC Load accumulator with P register 1 1100 1110 0001 0100
SPAC Subtract P register from accumulator 1 1100 1110 9001 0110
SPH? Store high P register 1 0i11 1101 |1 DOD DODOD
SPLE Store low P register 1 0111 1100 1 DOD DODD
spmt Set P register output shift mode 1 1100 1110 0000 10KK
SQRA!T Square and accumulate 1 0011 1001 1 DDD DODDD
SQRSt  Square and subtract previous product 1 0101 1010 1 D0DD DDOOD

tThese instructions are specific to the TMS320C2x instruction set.
1These instructions are specific to the TMS320C25 instruction set.
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Instruction Set

ACCUMULATOR MEMORY REFERENCE INSTRUCTIONS

Mnemonic and Description Words 16~Bit'Opcode
: msas LS8
ABS Absolute value of accumulator 1 1100 1110 0001 1011
ADD Add 1o accumulator with shift 1 0000 SSSS 1 DOD DODD
ADOC?  Add to accumulator with carry 1 0100 0011 | DOD DDOD
ADDH  Add to high accumulator 1 G100 1000 ! DDOD DODD
ADDK3?  Add to accumulator short immadiate - 1 1100 1100 KKKK KKKK
ADDS  Add to iow accumulator with sign-extension 1 0100 1001 1 DDD DDDO
suppressed .
ADDTT  Add to accumulator with shilt specilied 1 0100 1010 1 DOD DDOD
by T register
ADLKT  Add to accumulator long immediate 2 1101 SSSS 0000 0010
with shift %
AND AND with accumulator 1 0100 1110 | DDD DDOD
ANDKT  AND immediate with accumulator with shift 2 1101 SSSS 0000 0100
CMPLT  Complement accumulator 1 1100 1110 0010 0111
LAC Load accumulator with shift 1 0010 SSSS | DOD DODD
LACK Load accumulator short immediate 1 1100 1010 KKKK KKKK
LACTT  Load accumulatar with shift specified 1 0100 0010 ! DDD DDODD
by T register \
LALKT Load accumuiator long immediate 2 1101 SSSS 0000 0001
with shift
NEGT Negate accumulator 1 1100 1110 0010 0011
NORMT  Normalize contents of accumulator 1 1100 1110 1010 0010
OR OR with accumulator 1 0100 1101 | DDO DODD
ORK? OR immediate with accumulator with shift 2 1101 SSSS 0000 0101
ROL? Rotate accumulator left 1 1100 1110 0011 0100
ROR? Rotate accumulator righs 1 1100 1110 0011 01014
SACH Store high accumulator with shift 1 "0110 1XXX | DDD DDOD
SACL Store low accumulator with shilt 1 0110 OXXX | DDD DDDD
SBLK!  Subtract from accumulator long immediate 2 1101 SSSS 0000 0011
with shift )
SFLY Shift accumulator left 1 1100 1110 0001 1000
SFRt Shift accumulator right 1 1100 1110 0001 1001
suB Subtract Irom accumulator with shift 1 0001 SSSS 1 DDD DDDD
SUBB?  Ssubtract Irom accuniulator with borrow 1 0100 1111 | DOD DOOD
SUBC  Condiuonal subtract i 1 0100 0111 | DDO DODD
SUBH  Subtract from high accumulator 1 0100 0100 1 DOD DODD
SUBK!  Ssubtrac: from accumulator short immediate 1 1100 1101 KKKK KKKK
SUBS Subtract from low accumulator with 1 0100 0101 | DOD DDOD
sign extension suppressed
SUBTT  Subtract from accumulator with shift specified 1 0100 0110 | DDD DDOD
by T register
XOR Exclusive-OR with accumulator 1 0100 1100 1 DOD DCDD
XORK!  Exclusive-OR immediate with accumuliator 2 1101 SSSS 0000 0110
with shift
ZAC Zero accumulator 1 1100 1010 0000 0000
ZALH Zero low accumulator and load high accumulator 1 0100 0000 ! DDD DDDO
ZALR?  Zero low accuinulator and load high accumulator 1 0111 1011 1 DDOD DDOD
with rounding
ZALS Zeio accumulator and load low accumulator 1 0100 0001 | DDOD DDDD

with sign extension suppressed

TThess instructions are specilic to the TMS320C2x instruction set.

tThess instructions are s
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Instruction Set

CONTROL INSTRUCTIONS

Mnemonic and Description Words 16-Bit Opcode

LS8

BITt Test bit "1 BB88B | ODOD QDPDOD
BITFT Test bit specified by T register 1 0111 1 DDD DDDD
CNFD!  Configure block as data memory 1 1110 0000 0100
CNFPY  Configure block as program memory 1 1110 0000 0101
DINT . Disable interrupt 1 1110 0000 0001
EINT: tnable interrupt 1 1110 0000 0000
IDLE? Idie unitil interrupt 1 11110 0001 1111
LST Load status register STO 1 0000 | DDD DDDD
LSTHt Load status register ST1 1 0001 { DOD DODOD
NOP No operation 1 0101 0C00 0000
POP Pop top of stack to low accumulator 1 1110 0001 1101
POPDt  Pop top of stack to data memory 1 1010 | DDO DDDOD
PSHDT?  Push data memory value onto stack 1 0100 | DDD DDOD
PUSH Push low accumulator onto stack 1 1110 0001 1100
RC? Reset carry bit 1 1110 0011 0000
RHM? Reset hold mode 1 1110 0011 1000
ROVM  Reset overflow mode 1 1110 0000 0010
RPTT Repeat instruction as specified by data memory 1 1011 | ODDO DODD

value
RPTKY  Repeat instruction as specified by immediate 1 1011 KKKK KKKX
value

ASXM?  Reset sign-extension mode 1 1100 1110 0000 0110
RTC? Reset test/conuol flag 1 1100 1110 0011 0010
SCt Set carry bit 1 1100 1110 0011 0001
SHM? Set hold mode 1 711100 1110 0011 1001
-SOVM  Set overflow mode 1 1100 1110 0000 0011
SST Store status register STO 1 0111 1000 1 DDD DDDD
SST1t  Store status register ST1 1 0111 1001 | ODDD DDODD
SSXMT  Set sign-extension mode 1 1100 1110 0000 0111
I STCE Set test/control flag 1 1100 1110 0011 0011

'These instructions are s
¥These insiructions are s,
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pecific to the TMS320C2x instruction set.
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Instruction Set

BRANCH/CALL INSTRUCTIONS

Mnemonic and Description

18-Bit Opcode

Mmss8 LS8
8 Branch unconditionaily 2 1111 1111 1DDD DODOD
BACCT  Branch 1o address specified by accumulator 1 1100 1110 0010 0101
BANZ Branch on auxiliary register not zero 2 1111 1011 1DDD DDOD
BBN2T  Branch if TC bit # O 2 1111 1001 1000 DODD
BBZT Branch if TC bit = 0 2 1111 1000 100D DDDO
BC? Branch on carry 2 0101 1110 1DDD DDDD
8GEZ Branch if accumulator > 0 2 1111 0100 1DDD DDDD
8GZ Branch if accumulator > 0 2 1111 0001 1DOD DDDD
8102 Branch on 1/0 status = 0 2 1111 1010 10DD DDOD
BLEZ Branch if accumulator < ¢ 2 1111 0010 1DDD DDDD
8Lz Branch if accumulator < 0 2 1111 0011 1DDD DDDD
BNCE 8ranch on no carry 2 0101 1111 100D DDDD
BNVT Branch if no overfiow 2 1111 0111 1DDD DDDOD
BNZ Branch if accumulator # 0 2 1111 0101 1DOD DDOO
BV Branch on overflow 2 1111 0000 1DDD DDOD
8z~ Branch if accumulator = 0 2 1111 0110 100D DODD
CALA Call subroutine indirect 1 .1100 1110 0010 0100
CALL Call subroutine 2 1111 1110 1DDD DDDD
RET Return from subroutine 1 " 1100 1110 0010 0110
TRAPT  Software interrupt 1 11700 1110 0001 1110
1/0 AND DATA MEMORY OPERATIONS :
Mnemonic and Description 18-8it Opcods
‘ MsSB LSB
BLXDT  Block move from dpta memory to data memory 2 1111 | ODDD DOLD
BLKPT  Block move from program memory 1o data 2 1111 | DDD DODO
memory
DMOV  Data move in data memory 1 0101 | DOD DDDD
FORTT  Format serial port registers 1 1100 0000 111K
IN Input data from port 1 1000 AAAA | DDD DDDD
OUT .  Output data to port 1 1110 AAAA | ODD DODO
H AFSM?  Reset seriat port frame synchronization mode 1 1100 1110 0011 0110
ATXM?  Reset serial port Wansmit mode 1 1100 1110 0010 0000
RXFt Reset external flag - \ 1 1100 1110 0000 1100
SFSM3  Set serial-part trame synchronization mods 1 1100 1110 0011 0111
STXM?T  Set serial port transmit mode 1 1100 1110 0010 0001
SXFT Set external flag 1 1100 1110 0000 1101
TBLR Tabls read 1 0101 1000 | DDD DDDD
TBLW  Table write 1 0101 1001 1 DDD DDDD

These instructions are specific to the TMS320C2x instruction set.
$Thesa instructions are specific to the TMS320C25 instruction set,
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SACL

ARG 0
INIT

INTO

’

Ne ms me wme we W

; ADDR OODE

0000 FF80
0002 FF80
0004 FEF80

FF80

0020

003E

0040

0018

001A

; 001C

001E

0020
0021
0022
0023
0024
0025

CEOL
CE02
€800
558F
Ca0s
6004

* INTERNAL DATA MEMORY INITTALZATION

INT

ZAC
SACL

RPTX
SACL

RPTK
SACL

SACL

BZ

AR7,>60
31

x4
AR7,>200

255
*

AR7,>300

255

4

>33

DMA4
DMA4
AR7,>400
255

k4

WAIT

8

DMAO, PA6
DMAO
>O0FF

>88
ouTP

e Mo me we W

e N Mo N Me we we No we

L T R T

0026
0027
0028
0029
002a

002C
002D
002E

0030
0031
0032

0034
0035
0036
0037
0038

- 0039

003A
003B
003C

003E
003F
0042
0043

0045

CA00
C760
IF
60A7
D700

CDFF
6077
D700

CDEF
60A7
DOO1

6003
CA08
4p04
6004
D700
CDEF
6OAT.
CB00
FF80

CE26
CE26
C808
8600
2000
D004

088
F680

CE26

; 0019 004C

; 001B 0055
; 001D 0056

; COIF 0057

; 00ZB 0200

; 002F

0300

; 0033 0033

; 003D 003B

;0044 OOFF

: 0047 0049



SET1

LOPK O
GUT  DMA3,PAT7

BIOZ SET1

EIEE

(O 7y

OuT DMA4,PA7

EEEE

P R R T T T T Ty

0049
0043

004C

0050
€051
0052
0053
0054
0055
0056
0057

C800
£7C3
CE26
FC20

CE26
CEOD
E704

CE26
CE26
CE26

; 004D 0051



’/*‘k** ¥k kk /
/* File : C25.C */
/**r *'k'.tt/
f#idefine NIMPORT 0x200 /* define decoded address */
#define PORTA 0
#define PCRIB 2
#define PORTC 4
f#idefine CNIRL 6
fidefine PSREADlI Oxfff0  /* lst control word to read program memory */
fidefine DSREAD1 Oxffe8  /* lst control word to read data memory */
fidefine PSREAD2 Oxfff4  /* 2nd control word to read program memory */
fidefine DSREAD2 Oxffec  /* 2nd control word to read data memory */
#idefine PSIOAD Oxfff5  /* control word to write program memory */
#idefine DSIOAD Oxffee  /* control word to write data memory */
#define TOIMS  Oxffd2 - /* control word for T™MSs' nmming */
#define RS 0x208 /* control word to reset TS */
#define RW 0x210 /* cantrol word to write information to memory */

/* fidefine TBMIACK (X218
#idefine COMMUL  0X220
fidefine COMU2  0X228*/

/* PC interrupt values
#define IR 5

#if (IRQ < 8)

fidefine PC_INT  (IRQ*8)
fidefine PC MASK (T (1<<IRQ))
#tdefine PC PICO1 Ox21

#define PC_PICCO 0x20

flelse

#define PCINT  (104+IRQ)
fidefine PC MASK (7 (1<<(IRQ-8)))
#idefine PC_PICO1 OxAL

#define PC PICO0 OXAO

fendif
fidefine PC FOI  0x20
#include <stdio.h>
#include <stdlib.h>
#include <dos.h>
#include <conio.h>
ftinclude <bios.h>

LY
/* PC interrupt used for c25 */

/* for unmask of PC 8253 */
/* 8259 interrupt controller XT */
/* O0~1 interrupts */

/* end of intrrupt */

static void (interrupt far *old_comm_int) ();
static void interrupt far ¢25 _comm ();

static int camt =0;

static int old int stat,breq_flag,status;

void init_cZS_comn(). {
disable ();

old_com_int = getvect(PC_INT);
setvect (PC_INT,c25_comn) ;

/*—setup- pc 8259

——*/

old_int_stat = inp(PC_PIC01); ,
outp(PC_PIC01, (old_int_stat & PC_MASK));

enable();
breq flag = 0; -
| i

void restore c¢25 comm() | _'
disable();

setvect (PC_INT,old_comm_int);



outp(PC_PIC0},0ld _int stat);
enable();
}

static void interrupt far c¢25_camm(void) { /* C25 interrupt service routine */
disable();
/* status = inp(IBMIACK);*/
sound (3000) ; delay(10); nosound()};
count++;
outp(PC_PIC00,PC_FOI);
enable();
(*old_comm_int) ();

}

main()
{
char key;
int i;
int addr=0x0000;
int data(100],datal{100];

window(1,1,80,25) ; textbackground (BLACK) ; textoolor (WHITE) ;
clrser();

outport (NIMPCRT+CNTRL, 0x8080) ;
outport (NUMPORT+PORTC, PSLOAD) ;
data[0]=0xff80;
data[1]=0x0020;
data[2]=0xff80;
data[3]=0x003b;
data[4]=0xff80;
data [5}=0x003c;
data {6]=0xff80;
data[7]=0x003d;
. for(i=0,addr=0; 1<8;i+,addr+)
{
outport (NUMPORT+PCRTB, addr) ;
outport (NUMPORT+PORTA, datafi]) ;
outport (RW,0x00) ;
}
data [8]=0xf£80;
data [9]=0x003e;
data[10]=0x£ff80;
data[11]=0x0046;
data[12]=0xff80;
data[13)=0x0047;
data[14]=0xff80;
data[15}=0x0048; )
for(i=8,addr=0x0018;i¢<16;i++,addr++)
{
outport (NUMPORT+PORTB, addr) ;
outport (NUMPORT+PORTA, data(il) ;
outport (RW,0x00) ;
}
data[16]=0xcell;
data[17}=0xce02;
data[18]=0xc800;
data[19)=0x558f;
data[20]=0xca08;
data [21]=0x6004;
data[22]=0xca00;
data[23)=0xc760;



data[24]=0xcdlf;

data{25]=0x60a7;

data[26}=0xd700;

data[27}=0x0020;

data[28]=0Oxcdff;

data[29}=0x60a7;

data[30}=0xd700;

data{31]=0x0300;

data{32}=0Oxcdtf;

data{33]=0x60a7;

data[34}=0xd001;

data[35]=0x0100; /* Set pulse—frequency */

data{36}=0x6003;

data[37}=0xca08;

data[38}=0x4404;

data[39]=0x6004;

data [40]=0xce00;

data[41]=0xff80;

data[42]=0x0038;

data[43)=0xce26;

data[44]=0xce26;

data 45]=0xce26;

data[46)}=0xfa80;

data[47]=0x0043;

data[48]=0xcelc;

data [49)=0xceQ0;

data [50]1=0xce26;

data[51]=0xce0d;

data[52]=0xce00;

. data[53}=0xce26; .

data[54]=0xce26;

data[55]1=0xce26;

data[56]=0xce26;

data[57]=0xce26;

for (1=16,addr=0x0020;1¢59;i++, addr++)

{

outport (NUMPORT+PORTB, addr};
outport (N®MPORT+PORTA, datatil) ;
outport (RW, 0x00);

}

outport (NUMPORT+CNTRL, 0x9090) ;

for (1=0, addr=0x0000; 1<8; i++,addr++)

{

outport (NUMPORT+PORTC, PSREAD] ) ;

outport (NUMPORT+PORTB, addr) ;

datal [i]=inport (NOMPCRT) ;

outport (NUMPORT+PORTC, PSRFAD2Y;

if (data[i]!=datalli]) f

printf ("\n%x",datal(i});

printf (" DATA error");
]

]

for(i=8,addr=0x0018;1<16; i++,addr++)

{ .
outport (NGMPORT+PORTC, PSREAD] ) ;
outport (NRMPORT+PORTB, addr) ;
datal {i)=inport (NRMPCRT) ;
outport (NUMPORT+PORTC, PSREAD2) ;
if (data(i]‘!=datal{i]) { )

printf ("\n¥x", datal [il);
printf (" DATA error");
}



for(i=16,addr=0x0020;1<59; i++,addr++)
{
outport (NWPCORT+PORTC, PSREADL } ;
outport (NOMPORT+PORTB, addr) ;
datal [i]=inport (NVMPCRT) ;
outport (NUMPORT+PORTC, PSREAD2) ;

if (data(i]'!=datal(i]) {
printf ("\r*x",datal(i]);
printf("  DATA error");
}
}

printf("\npress any key to switch to tms");
/* init_c25_cam() ;*/

while( getch() != 'q"){
printf("\nTns is running");
outport (NUMPORT+PORTC, TOTMS) ;
delay(0);
outport (RS, 0x0000) ;
/*delay(100);
outport (NUMPORT4PORTC, TOIMS) ;
outport (RS, 0x0000) ;*/

}

/* restore_c25_comm() ;*/
printf(*"\nc25 intn %d",count);
getch();
outport (NIMPORT+CNTRL, 0x9090Y) ;

for{i=0,addr=0x0000;1<8; i++,addr++)

{

outport (NRPCORT4PORTC, PSREAD} ) ;

outport (NOMPORT+PCRTB, addr) ;

datal [i]=inport (N®MPCRT) ;

outport (NUMPORT+PORTC, PSREAD2) ;

printf ("\naddr %x %",addr,datal(i]);

. if (data[i]!=datal[i]) f
printf ("  DATA error”);
getch();

}
}
for{i=8,addr=0x0018;i¢<16;i++, addr++)
{
outport (NMPCRT+PORTC, PSREAD] ) ;
outport (NUMPORT+PORTB, addr) ;
datal [i}=inport (NUMPORT} ;
outport (NUMPORT+PORTC, PSREAD2) ;
printf("\naddr %x %x",addr,datalfil);
if (datafi]!=datalf{i])
. printf("  DATA error");
getch();
}
]
for(1=16,addr=0x0020;1<46; i++,addr+)
{
outport (NUMPORT+PORTC, PSREAD] ) ;
outport (NUMPORT+PORTB, addr) ;
datal [i}=inport (N(MPCRT) ;
outport (NUMPORT4+PORTC, PSREAD2) ;
printf ("\naddr-%x %x",addr,datalfil)};
if (data[i]!=datal[i]) {
printf("  DATA error");
getch() ;.
]



}
/* for(1=0,addr=0x0000;1¢60;i++,addr++)
|
cutport (NUMPORF+PORTC, DSRFABL ) ;
outport (NUMPCRF+PCRTB, addr) ;
datal [i}=inport (NMPORT) ;
outport (NUMPCRT+PORTC, DSREAD2) ;
printf ("\n®x",datal{i});
}x/
getch();



3.)

4.)

toAsaNTSaIuda

Texas Instrument,"éecond—Generation TS 320 User's Guide',

]

1987

) Yasuhiko Dote,'Servo Motor and Motion Control Using DSP",

Prentice Hall, 1990

Burr_Brown Corporation,”BURR-BROWN Integrated Circuit Data
Book Supplement', 1987
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